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Preface and acknowledgements

Since the third edition of this handbook was published in 1998 there has been
a radical change to the ISO 9000 family of standards. The standards have
changed in structure from 20 elements to 8 sections; they have changed in
intent from quality assurance to customer satisfaction; the terminology has
changed so as to suit all types of organizations and there has been a change in
direction from a focus on planning, inspection and test and the removal of
nonconformity to a focus on objectives, processes, measurement, analysis and
improvement.

This meant that the handbook that had evolved over the previous eight years
required a complete rewrite. However, I have maintained the basic purpose of
the handbook - that of providing the reader with an understanding of each
requirement of ISO 9001 through explanation, examples, lists, tables and
diagrams. As there were over 300 requirements in the 1994 version of ISO 9001,
this led to a book of considerable size — it was not intended as a quick read! It
was and remains a source of reference and although I was tempted to
restructure the book as an A-Z of ISO 9000 to reduce duplication, I have
adhered to following the structure of the standard, adding clause numbers to
the headings to make it user-friendly. The handbook is therefore laid out so as
to follow the section numbers of ISO 9001.

Most of the requirements of the 1994 version are included in the 2000 version
of ISO 9001, but few remain exactly the same. Many have been reworded or
condensed to remove over-prescriptive requirements and focus on general
concepts. The differences between the 1994 and 2000 versions are shown in text
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boxes by the side of the new requirement. In revising this handbook a lot of
detail had to be omitted primarily as it was focused on manufacturing
examples or detail requirements that are no longer included in the standard.
Previous versions of this handbook therefore remain relevant and a useful
source of information for those interested in seeking such detail.

In the previous editions the approach taken was to identify a requirement and
then explain its meaning followed by some examples to illustrate how it could be
implemented. In this new edition I have followed a more structured approach
and for each requirement answered three basic questions: What does it mean? Why
is it important? How is it implemented? This is so that the requirements may be
perceived as reflecting concepts valid outside the context of ISO 9000.

At the end of each chapter there is a Questionnaire built from the
requirements of the standard. It is not intended that these questions be used by
auditors but by users of the standard in order to test the completeness of the
system they have formalized. In place of the lists of do’s and don’ts and the
task list of previous editions, I have included a section on Food for Thought. This
is intended to cause the reader to reflect on the previous chapter, perhaps even
change perceptions but mostly confirm understanding. The do’s and don’ts
and task lists are within the text and will be consolidated in a new edition of
the ISO 9000 Pocket Guide.

Throughout the book a common approach has been taken to the require-
ments of ISO 9000. This approach is a development of that what was used in
the previous editions. The standard has become more generic, it now presents
the requirements in a more user-friendly format and has adopted the process
approach to management. While the requirements of ISO 9001 are expressed in
a way that takes the reader through a cycle starting with the quality policy,
leading onto quality objectives and ending with performance being reviewed
against objectives, there remain many inconsistencies that could lead to
confusion. Many of the linkages between policy, objectives, processes and
results are inferred — they are not expressed unambiguously. It is only by
studying ISO 9000, ISO 9001 and ISO 9004 and searching for understanding
that a clear logic emerges. The use of the word quality creates an anomaly and
tends to represent the standard as simply a tool to meet customer quality
requirements and no others. This is not to say that the standard is flawed. It is
only saying that the concepts could be presented more clearly. Consequently I
have taken an approach that requires the principles and requirements
contained in the ISO 9000 family to be perceived as general business concepts
and not simply limited to the achievement of quality in its narrowest sense.
While the arguments for taking this approach are addressed in the book, the
theme of the book is reflected in the following principles.

The quality policy exists to shape behaviour and establish the core values in
an organization and therefore equates with the corporate policy — no benefits
are gained from specifically expressing a quality policy and ignoring other
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policies because all policies influence the behaviours that are key to satisfying
the needs of interested parties.

Quality is a strategic objective that is established to fulfil the needs and
expectations of all interested parties and therefore equates with the corporate
objectives — no benefits are gained from ranking quality equally with other
objectives.

The quality management system is the management system that enables the
organization to fulfil its purpose and mission. Consequently in this handbook
the term management system is used throughout (except when referring to the
requirements of the standard) rather than terms quality system, quality
management system or simply QMS. Organizations have only one system — no
benefits are gained from formalizing part of a system that focuses on quality.
By dropping the word quality from this term, it is hoped that the reader will
begin to perceive a system that is significantly more beneficial than the quality
system addressed by ISO 9000:1994.

The adequacy, suitability and effectiveness of the management system is judged
by how well the system enables the organization to achieve its objectives,
operate efficiently and fulfil its purpose and mission — no benefits are gained
from simply focusing on one aspect of performance when it is a combination
of factors that deliver organizational performance.

If you read the handbook from cover to cover you will discover that these
principles are repeated regularly throughout in one form or another Hopefully
this is not too irritating but the handbook is intended as a reference book and
I felt that the alternative of frequent cross references would be just as irritating.
However, we rarely learn by a chance observation and it often requires
frequent exposure to ideas presented in different forms and context before our
beliefs or perceptions are changed.

The first three chapters provide background information with the sub-
sequent five chapters dealing with the sections of ISO 9001 that contain the
requirements. In this way the chapter numbers of the book mirror the section
headings of the ISO 9001.

Chapter 1 addresses the issues that have arisen in the use of ISO 9000, the
various perceptions surrounding the standard and the associated infra-
structure as well as some of the negative influences and misconceptions. This
sets the scene for the approach taken in the remainder of the book.

Chapter 2 is a revised and much enhanced chapter on basic concepts. The
opportunity has been taken to place the more general concepts and principles
in this chapter and provide greater alignment with the topics covered by the
standard. Following the style of the first edition, I have included management
theory drawn from authors in the field of both general management and
quality management.

Chapter 3 addresses the role of the family of standards and answers
frequently asked questions about its purpose, uses, application and origin.
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Having discovered the misconceptions surrounding the use of the standard I
was prompted to explore a little more of the history, not of the standard itself
but of the concepts that are expressed in the standard and applied to its use.
Many criticize the standard for the burden of bureaucracy that has arisen since
its introduction but what I have found is that ISO 9000 is not a cause but a
symptom of an age in which prescription and regulation has dominated
business relationships for centuries.

Chapters 4 — 8 address the requirements of ISO 9001. As the 1987 and 1994
versions of ISO 9001 were structured around twenty elements, the chapters
were not exceedingly long. As there are now only five sections of requirements
in ISO 9001 covering some 250 requirements with most of the original 20
elements being crammed into Section 7 on Product Realization, Chapter 7 of the
handbook is unfortunately very long. However, the clause numbers added to
the headings together with a comprehensive index should make finding topics
relatively easy.

Finally an appendix contains a glossary of terms used in ISO 9000 and in this
handbook. Definitions contained in ISO 9000 have not been repeated except for
the purpose of comparison.

Other than for comparisons between the 1994 and the 2000 version of the
standard, all references to ISO 9000, ISO 9001 and ISO 9004 refer to the 2000
versions. In view of the differing perceptions, when the term ISO 9000 is used
in this book it means the standard and not its attendant infrastructure.
Comment on any aspect of the infrastructure will be referred to it by its usual
name - auditing, consulting, certification, training or accreditation.

I have retained the direct style of writing referring to the reader as ‘you’. You
may be a manager, an auditor, a consultant, an instructor, a member of staff, a
student or simply an interested reader. You may not have the power to do what
is recommended in this book but may know of someone who does whom you
can influence.

The interpretations are those of the author and should not be deemed to be
those of the International Organization for Standardization, any National
Standards Body or any Certification Body.

As a result of the radical changes reflected in ISO 9000:2000 many thousands
of organizations that committed to ISO 9000 certification now face a dilemma.
In order to keep their certificates they may have to make some significant
changes to the way their organization is managed and will therefore need to
decide whether to maintain certification or to abandon it. ISO 9000 merely
brings together concepts that have been applied in organizations for many
years — not some unique concepts of management that only exist to put a
‘badge on the wall’. By all means reconsider the value of ISO 9000 certification
but it would be foolish to abandon concepts that have been proven to sustain
and improve an organization’s performance in the belief that they are
inextricably linked with certification. The fact that some ISO 9000 certified
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organizations perform worse than non-certified organizations is no more
reason to denounce the concepts embodied in ISO 9000 than to denounce
Newtonian Physics formulated in the 17th century because several road and
rail bridges collapsed in the 20th century. This book is written for those who
want to improve the performance of their organization and whether or not
certification is a goal, I hope the book will continue to provide a source of
inspiration in the years ahead.

I am grateful to my associate John Thompson whose ideas and insight
provided the clarity needed to explain the requirements of ISO 9000 in the
wider context of business management and for his teachings on process
management, to my wife Angela for her constructive comment and editing of
the manuscript and to Claire Harvey of Butterworth-Heinemann for her
continual encouragement and patience as one deadline after another passed by.
I am indebted to the many clients and associates I have talked with particularly
in the months upto and shortly after the publication of ISO 900:2000. The
teachings of P. F. Drucker have been a constant inspiration particularly in
clarifying issues on strategic management. The teachings of W. E. Deming have
been particularly useful for this fourth edition in clarifying the theory of
variation and confirming my ideas on systems theory. The teachings of J]. M.
Juran have also been a constant inspiration particularly concerning break-
through and control principles and quality planning. The treatment of
competence in Chapter 6 would not have been possible without the teachings of
Shirley Fletcher and contributions from John Thompson.

David Hoyle

Monmouth
E-mail:hoyle@transition-support.com
April 2001






Chapter 1

Introduction
By three methods we may learn wisdom:
First, by reflection, which is noblest;
Second, by imitation, which is easiest; and
third by experience, which is the bitterest.
Confucius
Perceptions

Since the publication of the ISO 9000 family of standards in 1987 a new
industry has grown in its shadow. The industry is characterized by Standards
Bodies, Accreditation Bodies, Certification Bodies, Consulting Practices,
Training Providers, Software Providers and a whole raft of publications,
magazines, web sites and schemes — all in the name of quality! But has ISO 9000
fulfilled its promise? There are those with vested interests that would argue
that it has improved the efficiency and effectiveness of organizations. Equally
others would argue that it has done tremendous damage to industry. One of
the problems in assessing the validity of the pros and cons of the debate is the
very term ISO 9000 because it means different things to different people.
Perceptions that have been confirmed time and again by consultants, other
organizations and frequent audits from the certification bodies over the last 20
years makes these perceptions extremely difficult to change. If ISO 9000 is
perceived rightly or wrongly, as a badge on the wall or a set of documents, then
that is what it is. If this was not the intent of ISO 9000 then clearly we have to
do something about it. But why should these perceptions be changed? After all,
can 340,000 organizations have got it wrong? Some organizations in fact did
use ISO 9000 wisely but they are likely to be in the minority. Many
organizations also chose not to pursue ISO 9000 certification and focused on
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TQM but that too led to dissatisfaction with the results. As an introduction to
this handbook on ISO 9000:2000 it may be useful to take a look at these
perceptions — look at how we have come to think about ISO 9000, quality,
quality systems, certification and inspection. A realization of these perceptions
will hopefully enable us to approach the new standard with a different
perspective or at least provide food for thought.

How we think about ISO 9000

To the advocate, ISO 9000 is a standard and all the negative comments have
nothing to do with the standard but the way it has been interpreted by
organizations, consultants and auditors. To the critics, ISO 9000 is what it is
perceived to be and this tends to be the standard and its support infrastructure.
This makes any discussion on the subject difficult and inevitably leads to
disagreement.

Some people often think about ISO 9000 as a system. As a group of
documents, ISO 9000 is a set of interrelated ideas, principles and rules and
could therefore be considered a system in the same way that we refer to the
metric system or the imperial system of measurement. ISO 9000 is both an
international standard and until December 2000, was a family of some 20
international standards. As a standard, ISO 9000 was divided into 4 parts with
part 1 providing guidelines on the selection and use of the other standards in
the family. The family of standards included requirements for quality
assurance and guidelines on quality management. Some might argue that none
of these are in fact standards in the sense of being quantifiable. The critics
argue that the standards are too open to interpretation to be standards —
anything that produces such a wide variation is surely an incapable process
with one of its primary causes being a series of objectives that are not
measurable. However, if we take a broader view of standards, any set of rules,
rituals, requirements, quantities, targets or behaviours that have been agreed
by a group of people could be deemed to be a standard. Therefore by this
definition, ISO 9000 is a standard.

ISO 9000 is also perceived as a label given to the family of standards and the
associated certification scheme. However, certification was never a require-
ment of any of the standards in the ISO 9000 family — this came from
customers. Such notions as ‘We are going for ISO 9000” imply ISO 9000 is a goal
like a university degree and like a university degree there are those who pass
who are educated and those who merely pass the exam. You can purchase
degrees from unaccredited universities just as you can purchase ISO 9000
certificates from unaccredited certification bodies. The acceptance criteria is the
same, it is the means of measurement and therefore the legitimacy of the
certificates that differ.
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As many organizations did not perceive they had a quality management
system before they embarked on the quest for ISO 9000 certification, the
programme, the system and the people were labelled ‘ISO 9000” as a kind of
shorthand. Before long, these labels became firmly attached and difficult to
shed and consequently why people refer to ISO 9000 as a ‘system’.

How we think about quality management systems

All organizations have a way of doing things. For some it rests in the mind of
the leaders, for others it is translated onto paper and for most it is a mixture of
the two. Before ISO 9000 came along, organizations had found ways of doing
things that worked for them. We seem to forget that before ISO 9000, we had
built the pyramids, created the mass production of consumer goods, broken
the sound barrier, put a man on the moon and brought him safely back to earth.
It was organizational systems that made these achievements possible. Systems,
with all their inadequacies and inefficiencies, enabled mankind to achieve
objectives that until 1987 had completely revolutionized society. The next
logical step was to improve these systems and make them more predictable,
more efficient and more effective — optimizing performance across the whole
organization — not focusing on particular parts at the expense of the others.
What ISO 9000 did was to encourage the formalization of those parts of the
system that served the achievement of product quality — often diverting
resources away from other parts of the system.

ISO 9000 did require organizations to establish a quality system as a means
of ensuring product met specified requirements. What many organizations
failed to appreciate was that they all have a management system — a way of
doing things and because the language used in ISO 9000 was not consistent
with the language of their business, many people did not see the connection
between what they did already and what the standard required. People may
think of the organization as a system, but what they don’t do is manage the
organization as a system. They fail to make linkages between actions and
effects and will change one function without considering the effects on
another.

New activities were therefore bolted onto the organization such as
management review, internal audit, document control, records control,
corrective and preventive action without putting in place the necessary
linkages to maintain system integrity. What emerged was an organization with
warts as illustrated in Figure 1.1. This was typical of those organizations that
merely pursued the ‘badge on the wall’. Such was the hype, the pressure and
the razzmatazz, that the part that was formalized using ISO 9000 became
labelled as the ISO 9000 quality system. It isolated parts of the organization and
made them less efficient. Other organizations recognized that quality was an
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THE WAY WE
MANAGE THE
BUSINESS

Figure 1.1 Bolt-on systems

important issue and formalized part of their informal management system.
When ISO 14001 came along this resulted in the formalization of another part
of their management system to create an Environmental Management System
(EMS). In the UK at least, with the advent of BS 8800 on Occupational Health
and Safety Management Systems, a third part of the organization’s manage-
ment system was formalized. The effect of this piecemeal formalization is
illustrated in Figure 1.2. This perception of ISO 9000, ISO 14000 and any other
management system standard is also flawed — but it is understandable.

The 1994 edition of the ISO 9000 family of standards was characterized by its
focus on procedures. In almost every element of ISO 9001 there was a
requirement for the supplier to establish and maintain documented procedures
to control some aspect of an organization’s operations. So much did this
requirement pervade the standard that it generated the belief that ISO 9000 was
simply a matter of documenting what you do and doing what you document.
This led to the perception that ISO 9000 built a bureaucracy of procedures,
records and forms with very little effect on quality.

The 1994 version also created a perception that quality systems only exist to
assure customers that product meets requirements. ISO 9001 was often referred

THE WAY WE
MANAGE THE
REST OF THE
BUSINESS

Figure 1.2 Separate systems
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to as a Quality Assurance standard because customers used it for obtaining
an assurance of the quality of products being supplied. This perception is
illustrated in Figure 1.3, in which the organization is represented as a circle
containing islands that serve the assurance of quality and with the remainder
of the organization running the business.

These pieces need to be

in place to provide Q

ran . .
assurance This needs to be in place

Q to run the business
effectively and efficiently

Figure 1.3 Separating assurance activities from management activities

Assurance equates with provision of objective evidence and this equates with
the generation and maintenance of documentation i.e. procedures and records.
With the pressure from auditors to show evidence, organizations were
persuaded to believe that if it wasn’t documented it didn’t exist and this
ultimately led to the belief that quality systems were a set of documents. These
systems tended to be sets of documents that were structured around the
elements of a standard. None of the standards required this but this is how it
was implemented by those who lacked understanding. However, ISO 9001
clause 4. 2. 1 required suppliers to establish a quality system to ensure (not
assure) that product met specified requirements. In other words, it required the
system to cause conformity with requirements. A set of documents alone cannot
cause product to conform to requirements. When people change the system
they invariably mean that they update or revise the system documentation.
When the system is audited invariably it is the documentation that is checked
and compliance with documentation verified. There is often little consideration
given to processes, resources, behaviours or results. As few people seem to have
read ISO 8402, it is not surprising that the documents are perceived as a system.
(NB In talking with over 600 representatives of UK companies in 1999 and 2000
the author discovered that less than 10% had read ISO 8402) But ISO 8402
defined a system rather differently. A quality system was defined as the
organization structure, procedures, processes and resources needed to implement
quality management — clearly not a set of documents. The 1994 version required a
system to be established and documented. If the system was a set of documents,
why then require it to be established as well as documented?

The persistence of the auditors to require documentation led to situations
where documentation only existed in case something went wrong — in case
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someone was knocked down by a bus. While the unexpected can result in
disaster for an organization it needs to be based on a risk assessment. There
was often no assessment of the risks or the consequences. This could have been
avoided simply by asking the question ‘So what?’ So there are no written
instructions for someone to take over the job but even if there were, would it
guarantee there were no hiccups? Would it ensure product quality? Often the
new person sees improvements that the previous person missed or deliberately
chose not to make — often the written instructions are no use without
training.

There has also been a perception in the service industries that ISO 9000
quality systems only deal with the procedural aspects of a service and not the
professional aspects. For instance in a medical practice, the ISO 9000 quality
system is often used only for processing patients and not for the medical
treatment. In legal practices, the quality system again has been focused only on
the administrative aspects and not the legal issues. The argument for this is
that there are professional bodies that deal with the professional side of the
business. In other words, the quality system only addresses the non-technical
issues, leaving the profession to address the technical issues. This is not quality
management. The quality of the service depends upon both the technical and
non-technical aspects of the service. Patients who are given the wrong advice
would remain dissatisfied even if their papers were in order or even if they
were given courteous attention and advised promptly. To achieve quality one
has to consider both the product and the service. A faulty product delivered on
time, within budget and with a smile remains a faulty product!

How we think about certification

When an organization chooses not to pursue ISO 9000 certification or not to
retain the ISO 9000 certificate, it should make no difference to the way the
organization is managed. It's similar to the man who chooses not to take the
course examination. He still has the knowledge he has acquired whether or not
he takes the exam and gets a certificate. What he cannot do is demonstrate to
others that he has reached a certain level of education without having to prove
it every time. People who know him don’t care that he didn’t take the exam. It
is only those who don’t know him that he will have difficulty convincing.
Many organizations were driven to seek ISO 9000 certification by pressure
from customers rather than as an incentive to improve business performance
and therefore sought the quickest route to certification. The critics called this
coercion and like most command and control strategies, believed it resulted in
managers cheating just to get the badge. What was out of character was that
suppliers that were well known to customers were made to jump through this
hoop in order to get a tick in a box in a list of approved suppliers. It became a
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‘necessary evil’ to do business. Certainly when perceived as a means to get a
badge, the standard was no more than a marketing tool. It could have been
used as a framework for improvement but the way it was imposed on
organizations generated fear brought about by ignorant customers who
mistakenly believed that imposing ISO 9000 would improve quality. To achieve
anything in our society we inevitably have to impose rules and regulations —
what the critics regard as command and control — but unfortunately, any progress
we make masks the disadvantages of this strategy and because we only do
what we are required to do, few people learn. When people make errors more
rules are imposed until we are put in a straightjacket and productivity
plummets. There is a need for regulations to keep sharks out of the bathing
area, but if the regulations prevent bathing we defeat the objective, as did
many of the customers that imposed ISO 9000.

Certification is not a requirement of ISO 9000, nor is it encouraged by the
standard. It is however encouraged by governments and this is where the
misunderstanding arises. Governments encouraged organizations to use ISO
9000 alongside product standards in their purchasing strategy so as to raise the
standard of quality in national and international trade (Department of Trade
and Industry, 1982)". Certification became a requirement of customers — they
mandated it through contracts. ISO 9000 was a convenient standard to use in
order for customers to gain an assurance of quality. ISO 9000 was launched at
a time when customers in the western world took an adversarial approach to
their suppliers. It came out of the defence industry where there was a long
tradition of command and control. As a consequence, ISO 9000 followed the
same pattern of imposing requirements to prevent failures that experience had
shown led to poor product quality. ISO 9000 did not require purchasers to
impose ISO 9000 on their suppliers. What it did require was for purchasers to
determine the controls necessary to ensure purchased product met their
requirements. But the easy way of meeting this requirement was to impose ISO
9000. It saved the purchaser from having to assess for themselves the capability
of suppliers. Unfortunately the assessment process was ineffective because it
led to suppliers getting the badge that were not capable of meeting their
customer’s requirements. ISO 9001 required suppliers to establish a quality
system to ensure that product met specified requirements but it allowed
organizations to specify their own requirements — provided they did what they
said they did, they could receive the certificate. As there were no specific
requirements in the standard that caused the auditors to verify that these
requirements were those needed to meet the needs and expectations of
customers, organizations could produce rubbish and still receive the badge.
Consistency was being checked — not quality.

Before ISO 9000, organizations were faced with meeting all manner of rules
and regulations. Government inspectors and financial auditors frequently
examined the books and practices for evidence of wrong-doing but none of this
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resulted in organizations creating something that was not integrated within the
routines they applied to manage the business. When ISO 9000 came along,
many organizations embarked upon a course of action that was perceived to
have no value except to keep the badge — the ISO 9000 certificate. Activities
were only documented and performed because the standard required it. Take
away the certification and there was no longer a business need for many of
these procedures and activities.

ISO 90001 in fact suggested that there were two approaches to using ISO
9000: ‘management-motivated’ and ‘stakeholder-motivated’. It suggested that
the supplier should consult ISO 9000-1 to understand the basic concepts but
few organizations did this. It suggested that with the management-motivated
approach organizations should firstly design their systems to ISO 9004-1 and
then choose an appropriate assessment standard. It also suggested that with
the stakeholder-motivated approach an organization should initially imple-
ment a quality system in response to the demands of customers and then select
ISO 9001, ISO 9002 or ISO 9003 as appropriate for assessment. It suggested that
having found significant improvements in product quality, costs and internal
operating results from this approach, the organization would initiate a
management-motivated approach based on ISO 9004. Those suppliers that
actually obtained such benefits no doubt did initiate a management-motivated
approach but many only focused on getting a certificate and therefore did
not gain any benefits apart from the marketing advantage that ISO 9000
certification brought.

Believing that ISO 9000 was only about ‘documenting what you do’,
organizations set to work on responding to the requirements of the standard as
a list of activities to be carried out. Again, this belief became so widespread that
ISO co-ordinators or ISO 9000 project managers were appointed to establish and
maintain the quality system. In some organizations, managers were assigned
responsibility for meeting the requirements of a particular element of the
standard even though there was not only no requirement to do so, but also no
business benefit from doing so. Consultants were engaged to write the
documents and apart from some new procedures governing internal audits,
management review and document control, very little changed. There was a lot
of money thrown at these projects in the quest to gain certification, However,
none of the surveys conducted since 1987 have shown any significant
improvement in an organization’s overall performance — quite simply because
nothing changed, not the processes, not the people nor the culture. The ‘system’
existed just to keep the badge on the wall. The ninth ISO survey (International
Organization of Standardization, 2000)* indicated that 9862 certificates had
been withdrawn at the end of 1999 and of these 473 were for reasons of either
insufficient return on investment or no business advantage. However some
7186 organizations discontinued certification for reasons unknown, indicating
that certification was probably perceived as not adding value.



Introduction 9

To make matters worse, the certification scheme established to assess the
capability of organizations perpetuated this belief. These third party auditors
would reinforce the message by commencing their interviews with the
question ‘Have you got a procedure for ... ?" Audits would focus on seeking
evidence that the organization was implementing its procedures. Desperate to
put the ‘badge on the wall’ organizations responded to the auditor’s
expectations and produced quality manuals that mirrored the structure of the
standard — manuals containing nothing more than the requirements of section
4 of ISO 9001 or ISO 9002, reworded as policy statements. The auditor would
therefore establish an organization’s readiness for the audit by the closeness
with which the quality manual addressed the requirements of the standard
rather than by examining performance. A more sensible approach might have
been to ask for the last three months data for the key processes to establish if
the processes were stable.

Instead of using the whole family of standards as a framework, the
standards became a stick with which to beat people. Managers would ask,
where does it say that in the standard and if the auditor or consultant could not
show them, the manager did nothing. The astute manager would ask, why
would I want to do that and if the auditor or consultant could not give a sound
business case for doing it, the manager did nothing.

Customers of auditor training courses behaved as though all they wanted
was a training certificate. This led to lower standards. The auditors were poorly
trained and the trainers became a victim of the system. Rules forced training
bodies to cover certain topics in a certain time. Commercial pressure resulted
in training bodies cutting costs to keep the courses running. Customers would
not pay for more than they thought they needed but they did not know what
they needed. Tell them what is required to convert a novice into a competent
auditor and they wince! When there are providers only too willing to relieve
them of their cash, customers opt for the cheaper solution. The training
auditors received focused on auditing for conformity and led to auditors
learning to catch people out. It did not lead to imparting the skills necessary for
them to conduct audits that added value for organizations.

Certification bodies were also in competition and this led to auditors
spending less time conducting the audit that was really needed. They focused
on the easy things to spot — not on whether the system was effective. Had the
provision of certification services not been commercialized, there would not
have been pressure to compromise quality. Organizations stayed with their
certification body because they gave them an easy ride. What certification body
would deliberately do things to lose customers? They will do everything they
can to keep customers — even if it means turning a blind eye. Certification
bodies were also barred from making suggestions on improvement because it
was considered to be consulting. They therefore stuck to familiar ground. The
accreditation bodies were supposed to be supervising the certification bodies
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but they also needed revenue to be able to deploy assessors in sufficient
numbers to maintain the integrity of the certification scheme. It had to be
commercially viable at the outset otherwise the whole certification scheme
would not have got off the ground because governments would not have been
prepared to sponsor it. It is interesting that in the UK, there has been
considerable protest against privatising the National Air Traffic Service for fear
that profits will compromise air space safety. There was no outcry against
commercially operated quality system certification but equally unsafe products
could emerge out of an ineffective quality system and enter the market.

The certification scheme also added another dimension — that of scope. The
scope of certification was determined by the organization so that only those
parts of the quality system that were in the scope of certification were assessed.
The quality system may have extended beyond the scope of certification and
the scope of the standard but been far less than the scope of the business. This
is illustrated in Figure 1.4.

Quality managers scurried around before and after the assessor and in doing
so led everyone else to believe that all that was important to the assessor was
documentation. This led others in the organization to focus on the things the
auditor looked for not on the things that mattered — they became so focused on
satisfying the auditor they lost sight of their objectives. They focused on
surviving the audit and not on improving performance. It has the same effect
as the student who crams for an examination. The certificate may be won but
an education is lost. What would the organization rather have — a certificate or
an effective management system? Organizations had it in their power to
terminate the contract with their Certification Body if they did not like the way
they handled the assessment. They had it in their power to complain to the
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Accreditation Body if they were not satisfied with the Certification Body but on
both counts they failed to take any action. Certification Bodies are suppliers —
not regulators. What went wrong with ISO 9000 assessments is that the

auditors lost sight of the objective to improve the
quality of products and services. They failed to ask | Is our goal to survive the
themselves whether the discrepancies they found | audit or to improve our
had any bearing on the quality of the product. Many | Performance?

of the nonconformities were only classified as such

because the organization had chosen to document what it did regardless of its
impact on quality. Auditors often held the view that if an organization took the
trouble to document it, it must be essential to product quality and therefore by
not doing it, product quality must be affected!

How ISO 9000 made us think about quality

ISO 9000 was conceived to bring about an improvement in product quality. It
was believed that if organizations were able to demonstrate they were
operating a quality system that met international standards, customers would
gain greater confidence in the quality of products they purchased. It was also
believed that by operating in accordance with documented procedures, errors
would be reduced and consistency of output ensured. If you find the best way
of achieving a result, put in place measures to prevent variation, document it
and train others to apply it, it follows that the results produced should be
consistently good.

The requirements of the standard were perceived to be a list of things to do
to achieve quality. The ISO co-ordinator would often draw up a plan based on
the following logic:

® We have to identify resource requirements so I will write a procedure on
identifying resource requirements

® We have to produce quality plans so I will write a procedure on producing
quality plans

® We have to record contract review so I will write a procedure on recording
contract reviews

® We have to identify design changes so I will write a procedure on identifying
design changes

The requirements in the standard were often not expressed as results to be
achieved. Requirements for a documented procedure to be established resulted
in just that. Invariably the objectives of the procedure were to define something
rather than to achieve something. This led to documentation without any clear
purpose that related to the achievement of quality. Those producing the
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documentation were focusing on meeting the standard not on achieving quality.
Those producing the product were focusing on meeting the customer
requirement but the two were often out of sync. As quality assurance became
synonymous with procedures, so people perceived that they could achieve
quality by following procedures. The dominance of procedures to the exclusion
of performance is a misunderstanding of the implementers. The standard
required a documented system that ensured product met specified requirements — a
clear purpose. Once again the implementers lost sight of the objective. Or was it
that they knew the objective but in order to meet it, the culture would have to
change and if they could get the badge without doing so, why should they?

Issuing a procedure was considered to equate to task completed. Unfortu-
nately, for those on the receiving end, the procedures were filed and forgotten.
When the auditor came around, the individual was found to be totally
unaware of the ‘procedure’ and consequently found noncompliant with it.
However, the auditor would discover that the individual was doing the right
things so the corrective action was inevitably to change the procedure. The
process of issuing procedures was not questioned, the individual concerned
was blamed for not knowing the procedure and the whole episode failed to
make any positive contribution to the achievement of quality. But it left the
impression on the individual that quality was all about following procedures.
It also left the impression that quality was about consistency and providing
you did what you said you would do regardless of it being in the interests of
satisfying customers, it was OK. One is left wondering whether anyone
consulted the dictionary in which quality is defined as a degree of excellence?

Another problem was that those who were to implement requirements were
often excluded from the process. Instead of enquiring as to the best way of
meeting a requirement, those in charge of ISO 9000 implementation assumed
that issuing procedures would in fact cause compliance with requirements. It
requires a study of the way work gets done to appreciate how best to meet a
requirement. Procedures were required to be documented and the range and
detail was intended to be appropriate to the complexity of the work, the
methods used and the skills and training needed. The standard also only
required work instructions where their absence would adversely affect quality.
It is as though the people concerned did not read the requirement properly or
had no curiosity to find out for themselves what ISO had to say about
procedures — they were all too ready to be told what to do without questioning
why they should be doing it.

More often than not, the topics covered by the standard were only a sample
of all the things that need to be done to achieve the organization’s objectives.
The way the standard classified the topics was also often not appropriate to the
way work was performed. As a consequence, procedures failed to be
implemented because they mirrored the standard and not the work. ISO 9000
may have required documented procedures but it did not insist that they be
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produced in separate documents, with titles or an identification convention
that was traceable to the requirements.

Critics argue (Seddon, John, 2000)® that ISO 9000 did not enable organiza-
tions to reduce variation as a result of following the procedures. It is true that
ISO 9000 did not explain the theory of variation - it could have done, but
perhaps it was felt that this was better handled by the wealth of literature
available at the time. However, ISO 9000 did require organizations to identify
where the use of statistical techniques was necessary for establishing,
controlling and verifying process capability but this was often misunderstood.
Clause 4.14 of ISO 9001 required corrective action procedures — procedures to
identify variation and eliminate the cause so this should have resulted in a
reduction in variation. The procedures did not always focus on results — they
tended to focus on transactions — sending information or product from A to B.
The concept of corrective action was often misunderstood. It was believed to be
about fixing the problem and preventive action was believed to be about
preventing recurrence. Had users read ISO 8402 they should have been
enlightened. Had they read Deming they would have been enlightened but in
many cases the language of ISO 9000 was a deterrent to learning. Had the
auditors understood variation, they too could have assisted in clarifying these
issues but they too seemed ignorant — willing to regard clause 4.20 as not
applicable in many cases.

Clause 4.6 of the undervalued and forgotten standard ISO 90001 starts with
‘The International Standards in the ISO 9000 family are founded upon the
understanding that all work is accomplished by a process.” In clause 4.7 it starts
with ‘Every organization exists to accomplish value-adding work. The work is
accomplished through a network of processes’ In clause 4.8 it starts with ‘It is
conventional to speak of quality systems as consisting of a number of elements.
The quality system is carried out by means of processes which exist both within
and across functions’ Alas, few people read ISO 9000-1 and as a result the
baggage that had amassed was difficult to shed especially because there were
few if any certification bodies suggesting that the guidance contained in ISO
9000-1 should be applied. Unfortunately, this message from ISO 90001 was not
conveyed through the requirements of ISO 9001. ISO 9001 was not intended as
a design tool. It was produced for contractual and assessment purposes but was
used as a design tool instead of ISO 9000-1 and ISO 9004-1.

How we think about reviews, inspections and
audits

Audits of the quality system were supposed to determine its effectiveness but
effectiveness seemed to be judged by the extent to which procedures were
being followed. ISO 9001 clause 4.1.3 did state that the system should be reviewed
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for its continuing suitability and effectiveness in satisfying the requirements of the
standard and the supplier’s quality policy and objectives. The words underlined
were added in the 1994 revision. Clause 4.17 did require internal audits to verify
whether quality activities and related results comply with planned arrangements and
to determine the effectiveness of the quality system. Again the words underlined
were added in the 1994 revision. But the original and modified wording
seemed to have had no effect. Quality systems continued to be judged on
product nonconformities, audit findings and customer complaints.

The management review was supposed to question the validity of these
procedures, the validity of the standards and the performance of the system. It
was supposed to determine whether the system was effective —i.e. whether the
system enabled people to do the right things right. But effectiveness was not
interpreted as doing the right things; it was interpreted as conforming to the
standard. It led to quality being thought of as conformity with procedures. The
reviews and audits therefore focused on deficiencies against the requirements
of the standard and deviations from procedure rather than the results the
system was achieving. But as the system was not considered to be the way the
organization achieved its results, it was not surprising that these totally
inadequate management reviews continued in the name of keeping the badge
on the wall. Audits did not establish that people were doing the right things —
had they done so the system would have been changed to one that caused
people to do the right things right without having to be told.

It was often thought that the standard required review, approval, inspection
and audit activities to be performed by personnel independent of the work.
Critics argue that as a consequence both worker and inspector assumed the
other would find the errors. ISO 9000 does not require independent inspection.
There is no requirement that prohibits a worker from inspecting his or her own
work or approving his or her own documents. It is the management that
chooses a policy of not delegating authority for accepting results to those who
produce them. There will be circumstances when independent inspection is
necessary either as a blind check or when safety, cost, reputation or national
security could be compromised by errors. What organizations could have done,
and this would have met ISO 9000 requirements, is to let the worker decide on
the need for independent inspection except in special cases. However,
inspection is no substitute for getting it right first time and it is well known that
you cannot inspect quality into an output if it was not there to start with.

Is ISO 9000:2000 any different?

There are those who want to believe that the standard has not changed very
much (if at all) and do not believe it has changed in its intent and as a
consequence do not have to change their approach The sad thing is that if the
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standard is perceived as not having significantly changed, it will continue to
wreak havoc by being interpreted and used in the same inappropriate way that
it has been for the last 14 years. But there is another way. By looking at ISO 9000
as a framework upon which can be built a successful organization (rather than
as a narrow set of minimum requirements) significant benefits can be gained.
There are real benefits from managing organizations as a set of interconnected
processes focused on achieving objectives that have been derived from an
understanding of the needs of customers and other interested parties.

In the next chapter you will get re-acquainted with the concepts — so
important if you are to avoid repeating the mistakes of the past, but first let us
summarize the key messages from Chapter 1.

Summary

In this chapter we have examined the various perceptions about ISO 9000 and
its infrastructure. These have arisen from personal observation, discussion
with clients and colleagues and studying John Seddon’s contribution in — The
case against 1SO 9000.

Where appropriate the perceptions are challenged from a basis of what the
standard actually requires. This is no excuse for the resultant confusion. The
standard could have been better written but it is unfair to put all the blame on
the standard. The standards bodies, certification bodies, accreditation bodies,
training providers, consultants, software providers and many others have
contributed to this confusion. Commercial interests have as usual compro-
mised quality. We have followed like sheep, pursued goals without challenging
whether they were the right goals but most of all we have forgotten why we
were doing this. It was to improve quality, but clearly it has not.

ISO 9000 merely brings together concepts that have been applied in
organizations for many years — not some unique concepts of management that
only exist to put a ‘badge on the wall’, but it appears that the use of
international standards to consolidate and communicate these concepts has not
been as effective as we believed it would be. The BNFL problems with fake
quality control records, the Firestone problem with unqualified materials, the
SA 80 rifle that jams in cold weather, laser guided bombs that miss the target
and the recent spate of problems with the railways in the UK all send the signal
that we have not solved the problem of effectively managing quality. This is
despite ISO 9000 and the teachings of Juran, Deming, Feigenbaum, Ishikawa,
Crosby and many others. ISO 9000:2000 is unlikely to change this situation
because all these problems are caused by people who for one reason or another
chose not to do the right things. All we can hope for is that ISO 9000:2000 will
raise the bar enough to enable more organizations to satisfy more customers
and do less harm to society.
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Introduction — Food for thought

Does ISO 9000 mean different things to different people?

If ISO 9000 is perceived rightly or wrongly, as a badge on the wall, a system,
a label, a goal or a set of documents, is that what it is?

If any set of rules, rituals, requirements, quantities, targets or behaviours
that have been agreed by a group of people could be deemed to be a
standard — is ISO 9000 a standard?

Do managers think of the organization as a system — if so how come they
don’t manage the organization as a system?

Was ISO 9000:1994 simply a matter of documenting what you do and doing
what you document?

Do quality systems only exist to assure customers that product meets
requirements?

Do you believe that if it's not documented it doesn’t exist and that’s why
your quality system is a set of documents?

Do you believe that you can write instructions that don’t rely on the user
being trained?

Can a faulty product delivered on time, within budget and with a smile be
anything other than a faulty product?

If your organization chooses not to pursue ISO 9000 certification or not to
retain the certificate, will it make any difference to the way the organization
is managed?

Did you cheat to get the ISO 9000 certificate?

Did your application of ISO 9000 prevent you from producing non-
conforming product or did it simply prevent you from producing
product?

Is your organization one of those that coerced its suppliers into seeking ISO
9000 certification because it was believed that the standard required it?
Did you establish a quality system to ensure that product met your
customer’s requirements or did you simply use it to ensure you met your
own requirements?

If you were to take away the ISO 9000 certification would there be a business
need for all the procedures?

Did your third party auditor establish your organization’s readiness for the
audit by the closeness with which the quality manual addressed the
requirements of the standard?

Did you focus on the things the auditor looked for — not on the things that
mattered?

Were your management more interested in surviving the audit than
improving performance?

Were those producing the documentation focusing on meeting the standard
or achieving quality?
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@ Did your management believe the system was effective if it conformed to the
standard?

® Do you believe there are real benefits from managing organizations as a set
of interconnected processes focused on achieving objectives that have been
derived from an understanding of the needs of customers and other
interested parties?

If so read on!
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Chapter 2
Basic concepts

Don’t throw away the old bucket until you know
whether the new one holds water.

Swedish Proverb

Principles or prescription

One of the great problems in our age is to impart understanding in the minds
of those who have the ability and opportunity to make decisions that affect our
lives. There is no shortage of information — in fact there is too much now we
can search a world of information from the comfort of our armchair. We are
bombarded with information but it is not knowledge — it does not necessarily
lead to understanding. With so many conflicting messages from so many
people, it is difficult to determine the right thing to do. There are those whose
only need is a set of principles from which they are able to determine the right
things to do. There are countless others who need a set of rules derived from
principles that they can apply to what they do and indeed others who need a
detailed prescription derived from the rules for a particular task. In the
translation from principles to prescription, inconsistencies arise. Those
translating the principles into rules or requirements are often not the same as
those translating the rules into a detailed prescription. The principles in the
field of quality management have not arisen out of academia but from life in
the work place. Observations from the work place have been taken into
academia, analysed, synthesized and refined to emerge as universal principles.
These principles have been expressed in many ways and in their constant
refreshment the language is modernized and simplified, but the essence hardly
changed.
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Without a set of principles, achieving a common understanding in the field
of quality management would be impossible. Since Juran, Deming and
Feigenbaum wrote about quality management in the 1950s there has been
considerable energy put into codifying the field of quality management and a
set of principles from which we can derive useful rules, regulations and
requirements has emerged. This chapter addresses these principles in a way
that is intended to impart understanding not only in the minds of those who
prefer principles to prescription, but also in the minds of those who prefer
prescriptions. There is nothing intrinsically wrong with wanting a prescription.
It saves time, it’s repeatable, it’s economic and it’s the fastest way to get things
done but it has to be right. The receivers of prescriptions need enough
understanding to know whether what they are being asked to do is
appropriate to the circumstances they are facing.

The concepts expressed in this chapter embody universal principles and
have been selected and structured in a manner that is considered suitable for
users of the ISO 9000 family of standards. It is not intended as a comprehensive
guide to quality management — some further reading is given in the
Bibliography. ISO 9000:2000 also contains concepts some of which are
questionable but these will be dealt with as they arise. The aim is to give the
reader a balanced view and present a logical argument that is hoped will lead
to greater understanding. As ISO 9000 is supposed to be about the achievement
of quality, there is no better place to start than with an explanation of the word
quality.

Quality

We all have needs, wants, requirements and expectations. Needs are essential
for life, to maintain certain standards, or essential for products and services, to
fulfil the purpose for which they have been acquired. According to Maslow
(Maslow, Abraham H., 1954)!, man is a wanting being; there is always some
need he wants to satisfy. Once this is accomplished, that particular need no
longer motivates him and he turns to another, again seeking satisfaction.
Everyone has basic physiological needs that are necessary to sustain life. (Food,
water, clothing, shelter). Maslow’s research showed that once the physiological
needs are fulfilled, the need for safety emerges. After safety come social needs
followed by the need for esteem and finally the need for self-actualization or
the need to realize ones full potential. Satisfaction of physiological needs is
usually associated with money — not money itself but what it can buy. The
hierarchy of needs is shown in Figure 2.1.

These needs are fulfilled by the individual purchasing, renting or leasing
products or services. Corporate needs are not too dissimilar. The physiological
needs of organizations are those necessary to sustain survival. Often profit
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Self-
Actualization
needs

Esteem needs

/ Social needs \
/ Safety needs \

/ Physiological needs \

Figure 2.1 Hierarchy of needs

comes first because no organization can sustain a loss for too long but
functionality is paramount — the product or service must do the job for which
it is intended regardless of it being obtained cheaply. Corporate safety comes
next in terms of the safety of employees and the safety and security of assets
followed by social needs in the form of a concern for the environment and the
community as well as forming links with other organizations and developing
contacts. Esteem is represented in the corporate context by organizations
purchasing luxury cars, winning awards, badges such as ISO 9000, superior
offices and infrastructures and possessing those things that give it power in
the market place and government. Self-actualization is represented by an
organization’s preoccupation with growth, becoming bigger rather than better,
seeking challenges and taking risks. However, it is not the specific product or
service that is needed but the benefits that possession brings that is important.
This concept of benefits is most important and key to the achievement of
quality.

Requirements are what we request of others and may encompass our needs
but often we don’t fully realize what we need until after we have made our
request. For example, now that we own a mobile phone we discover we really
need hands-free operation when using the phone while driving a vehicle. Our
requirements at the moment of sale may or may not therefore express all our
needs. By focusing on benefits resulting from products and services, needs can
be converted into wants such that a need for food may be converted into a
want for a particular brand of chocolate. Sometimes the want is not essential
but the higher up the hierarchy of needs we go, the more a want becomes
essential to maintain our social standing, esteem or to realize our personal
goals. Our requirements may therefore include such wants — what we would
like to have but are not essential for survival.

Expectations are implied needs or requirements. They have not been requested
because we take them for granted — we regard them to be understood within
our particular society as the accepted norm. They may be things to which we
are accustomed, based on fashion, style, trends or previous experience. One
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therefore expects sales staff to be polite and courteous, electronic products to be
safe and reliable, policemen to be honest, coffee to be hot etc. One would like
politicians to be honest but in some countries we have come to expect them to
be corrupt, dishonest or at least, economical with the truth!

In supplying products or services there are three fundamental parameters
that determine their saleability. They are price, quality and delivery. Customers
require products and services of a given quality to be delivered by or be
available by a given time and to be of a price that reflects value for money.
These are the requirements of customers. An organization will survive only if
it creates and retains satisfied customers and this will

only be achieved if it offers for sale products or | Quality

services that respond to customer needs and expecta- | The degree to which a set
tions as well as requirements. While price is a | of inherent characteristics
function of cost, profit margin and market forces, and | fulfils a need or

delivery is a function of the organization’s efficiency e
and effectiveness, quality is determined by the extent general implied or

. ) obligatory.
to which a product or service successfully serves the
purposes of the user during usage (not just at the
point of sale). Price and delivery are both transient features, whereas the
impact of quality is sustained long after the attraction or the pain of price and
delivery has subsided.
The word quality has many meanings:

® A degree of excellence

Conformance with requirements

The totality of characteristics of an entity that bear on its ability to satisfy
stated or implied needs

Fitness for use

Fitness for purpose

Freedom from defects imperfections or contamination

Delighting customers

These are just a few meanings; however, the meaning used in the context of ISO
9000 was concerned with the totality of characteristics that satisfy needs but in
the 2000 version this has changed. Quality in ISO 9000:2000 is defined as the
degree to which a set of inherent characteristics fulfils requirements. The
former definition focused on an entity that was described as a product or
service but with this new definition, the implication is that quality is relative to
what something should be and what it is. The something maybe a product,
service, decision, document, piece of information or any output from a process.
In describing an output, we express it in terms of its characteristics. To
comment on the quality of anything we need a measure of its characteristics
and a basis for comparison. By combining the definition of the terms quality
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and requirement in ISO 9000:2000, quality can be expressed as the degree to which
a set of inherent characteristics fulfils a need or expectation that is stated, generally
implied or obligatory.

Having made the comparison we can still assess whether the output is
‘fitness for use’. In this sense the output may be of poor quality but remain fit
for use. The specification is often an imperfect definition of what a customer
needs; because some needs can be difficult to express clearly and it doesn’t
mean that by not conforming, the product or service is unfit for use. It is also
possible that a product that conforms to requirements may be totally useless.
It all depends on whose requirements are being met. For example, if a company
sets its own standards and these do not meet customer needs, its claim to
producing quality products is bogus. On the other hand, if the standards are
well in excess of what the customer requires, the price tag may well be too high
for what customers are prepared to pay — there probably isn’t a market for a
gold-plated mousetrap, for instance, except as an ornament perhaps!

The interested parties

Organizations exist because of their ability to satisfy their customers and other
interested parties. There are parties other than the customer that have an

interest in the organization and what it does but may

Interested party

Person or group having
an interest in the
performance or success of
an organization —
includes:

Customers, owners,
employees, contractors,
suppliers, investors,
unions, partners or society

not receive a product. The term quality is not defined
relative to customers but to requirements and the
interested parties do have requirements. ISO
9000:2000 defines an interested party as a person or
group having an interest in the performance or success of
an organization. However, the organization may not
have an interest in all of them! Such parties are
customers, owners, employees, contractors, suppli-
ers, investors, unions, partners or society. When you
produce products you are producing them within the

intent that all these parties benefit but particularly for the benefit of customers.
The other parties are not particularly interested in the products and services
themselves but may be interested in their effects on their investment, their
well-being and the environment.

The customer

A product that possesses features that satisfy customer needs is a quality
product. Likewise, one that possesses features that dissatisfy customers is not
a quality product. So the final arbiter on quality is the customer. The customer
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is the only one who can decide whether the quality of the products and services
you supply is satisfactory and you will be conscious of this either by direct

feedback or by loss of sales, reduction in market
share and, ultimately, loss of business. This brings us
back to benefits. The customer acquires a product for
the benefits that possession will bring. Therefore if
the product fails to deliver the expected benefits it
will be considered by the customer to be of poor
quality. So when making judgements about quality,
the requirement should be expressed in terms of
benefits not a set of derived characteristics. In the

Customer

Organization that receives
a product or service —
includes:

Purchaser, consumer,
client, end user, retailer or
beneficiary

foregoing it was convenient to use the term customer but the definition of

quality does not only relate to customers.

The internal customer

We tend to think of products and services being supplied to customers and
in the wake of TQM, we also think of internal and external customers but in

reality there is no such thing as an internal cus-
tomer. A customer is a stakeholder; they have
entered into a commitment in return for some
benefits that possession of a product or experience
of a service may bring. The internal receivers of
products are not stakeholders therefore they are not
customers. ISO 9000:2000 defines the customer as

Stakeholder

A person or organization
that has freedom to
provide something to or
withdraw something from
an enterprise.

an organization or person that receives a product. It

is implied that the organization and person referred to is external to the
organization supplying the product because to interpret the term customer as
either internal or external would make nonsense of requirements in ISO
90001 where the term customer is used.

The supply chain

The transaction between the customer and the supplier is often a complex one.
There may be a supply chain from original producer through to the end user.
At each transaction within this supply chain, the receiving party needs to be
satisfied. It is not sufficient to simply satisfy the first receiver of the product or
service. All parties in the supply chain need to be satisfied before you can claim
to have supplied a quality product. Admittedly, once the product leaves your
premises you may lose control and therefore cannot be held accountable for
any damage that may become the product, but the inherent characteristics are
your responsibility.
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Society

Society is a stakeholder because it can withdraw its support for an
organization. It can protest or invoke legal action. Society is represented by the

Regulator

A legal body authorized to
enforce compliance with
the laws and statutes of a
national government.

regulators and regardless of whether or not a
customer specifies applicable regulations you are
under an obligation to comply with those that apply.
The regulator is not interested in whether you satisfy
your customers, your employees or your investors —
the regulator couldn’t care less if you went bankrupt!

Its primary concern is the protection of society. The
regulators takes their authority from the law that should have been designed
to protect the innocent. Regulators are certainly stakeholders because they can
withdraw their approval.

Employees

Employees may not be interested in the products and services, but are
interested in the conditions in which they are required to work. Employees are
stakeholders because they can withdraw their labour.

Suppliers

Suppliers are interested in the success of the organization because it may in
turn lead to their success. However, suppliers are also stakeholders because
they can withdraw their patronage. They can choose their customers. If you
treat your suppliers badly such as delaying payment of invoices for trivial
mistakes, you may find they terminate the supply at the first opportunity
putting your organization into a difficult position relative to its customer
commitments.

Investors

Often the most common type of stakeholder, owners, investors including banks
and shareholders are interested in protecting their stake in the business. They
will withdraw their stake if the organization fails to perform. Poorly conceived
products and poorly managed processes and resources will not yield the
expected return and the action of investors can directly affect the supply chain
— although they are not customers, they are feeding the supply chain with
much needed resources. In the event that this supply of resource is terminated,
the organization ceases to have the capability to serve its customers.

The success of any organization therefore depends upon understanding the
needs and expectations of all the interested parties, not just its customers and
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Table 2.1 Criteria used by interested parties to judge organization effectiveness

Interested party Effectiveness criteria

Owner Financial return

Employees Job satisfaction, pay and conditions and quality of leadership

Customers Quality of products and services

Community Contribution to the community — jobs, support for other
traders in the community — care for the local environment

Suppliers Satisfactory mutual trading

Investors Value of shares

Government Compliance with legislation

upon managing the organization in a manner that leads to the continued
satisfaction of all parties. Table 2.1 (Rollinson, D., Broadfield, A. and Edwards,
D.J., 1998)% shows the criteria used by different interested parties. It tends to
suggest that for an organization to be successful it needs to balance (not trade-
off) the needs of the interested parties such that all are satisfied. There are those
who believe that a focus on customers alone will result in the other parties
being satisfied. There are those who believe that a focus on shareholder value
will result in all other parties being satisfied. The problem is that the interested
party is motivated by self interest and may not be willing to compromise.

The characteristics of quality
Classification of products and services

If we group products and services (entities) by type, category, class and grade
we can use the subdivision to make comparisons on an equitable basis. But
when we compare entities we must be careful not to claim one is of better
quality than the other unless they are of the same grade. Entities of the same
type have at least one attribute in common. Entities of the same grade have
been designed for the same functional use and therefore comparisons are valid.
Comparisons on quality between entities of different grades, classes, categories
or types are invalid because they have been designed for a different use or
purpose.

Let us look at some examples to illustrate the point. Food is a type of entity.
Transport is another entity. Putting aside the fact that in the food industry the
terms class and grade are used to denote the condition of post-production
product, comparisons between types is like comparing fruit and trucks — there
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are no common attributes. Comparisons between categories are like comparing
fruit and vegetables. Comparisons between classes are like comparing apples
and oranges. Comparisons between grades is like comparing eating apples and
cooking apples.

Now let us take another example. Transport is a type of entity. There are
different categories of transport such as airliners, ships, automobiles and trains;
they are all modes of transport but each has many different attributes.
Differences between categories of transport are therefore differences in modes of
transport. Within each category there are differences in class. For manufactured
products, differences between classes imply differences in purpose. Luxury cars,
large family cars, small family cars, vans, trucks, four-wheel drive vehicles etc.
fall within the same category of transport but each was designed for a different
purpose. Family cars are in a different class to luxury cars; they were not
designed for the same purpose. It is therefore inappropriate to compare a
Cadillac with a Chevrolet or a Rolls Royce Silver Shadow with a Ford Mondeo.
Entities designed for the same purpose but having different specifications are
of different grades. A Ford Mondeo GTX is a different grade to a Mondeo LX.
They were both designed for the same purpose but differ in their performance
and features.

Now let us take an example from the service industry: accommodation. There
are various categories, such as rented, leased and purchased. In the rented
category there are hotels, inns, guesthouses, apartments etc. It would be inap-
propriate to compare hotels with guesthouses or apartments with inns. They are
each in a different class. Hotels are a class of accommodation within which are
grades such as 5 star, 4 star, 3 star etc., indicating the facilities offered.

You can legitimately compare the quality of entities if comparing entities of
the same grade. If a low-grade service meets the needs for which it was
designed, it is of the requisite quality. If a high-grade product or service fails to
meet the requirements for which it was designed, it is of poor quality,
regardless of it still meeting the requirements for the lower grade. There is a
market for such differences in products and services but should customer
expectations change then what was once acceptable for a particular grade may
no longer be acceptable and regrading may have to occur.

Where manufacturing processes are prone to uncontrollable variation it is
not uncommon to grade products as a method of selection. The product that is
free of imperfections would be the highest grade and would therefore
command the highest price. Any product with imperfections would be
downgraded and sold at a correspondingly lower price. Examples of such
practice arise in the fruit and vegetables trade and the ceramics, glass and
textile industries. In the electronic component industry, grading is a common
practice to select devices that operate between certain temperature ranges. In
ideal conditions all devices would meet the higher specification but due to
manufacturing variation only a few may actually reach full performance. The
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remainder of the devices has a degraded performance but still offer all the
functions of the top-grade component at lower temperatures. To say that these
differences are not differences in quality would be misleading, because the
products were all designed to fulfil the higher specification. As there is a
market for such products it is expedient to exploit it. There is a range over
which product quality can vary and still create satisfied customers. Outside the
lower end of this range the product is considered to be of poor quality.

Quality and price

Most of us are attracted to certain products and services by their price. If the
price is outside our reach we don’t even consider the product or service,
whatever its quality, except perhaps to form an opinion about it. We also rely
on price as a comparison, hoping that we can obtain the same characteristics at
a lower price. In the luxury goods market, a high price is often a mark of
quality but occasionally it is a confidence trick aimed at making more profit for
the supplier. When certain products and services are rare, the price tends to be
high and when plentiful the price is low, regardless of their quality. One can
purchase the same item in different stores at different prices, some as much as
50% less, many at 10% less than the highest price. You can also receive a
discount for buying in bulk, buying on customer credit card and being a trade
customer rather than a retail customer. Travellers know that goods are more
expensive at the airport than from the country craft shop. However, in the
country craft shop, defective goods or ‘seconds” may well be on sale, whereas
at the airport the supplier will as a rule, want to display only the best examples.
Often an increase in the price of a product may indicate a better after-sales
service, such as free on-site maintenance, free delivery, free telephone support
line. The discount shops may not offer such benefits.

The price label on any product or service should be for a product or service
free of defects. If there are defects the label should say as much, otherwise the
supplier may well be in breach of national laws and statutes. Price is therefore
not an inherent feature or characteristic of the product. It is not permanent and as
shown above varies without any change to the inherent characteristics of the
product. Price is a feature of the service associated with the sale of the product.
Price is negotiable for the same quality of product. Some may argue that quality
is expensive but in reality, the saving you make on buying low-priced goods
could well be eroded by inferior service or differences in the cost of ownership.

Quality and cost

Philip Crosby published his book Quality Is Free in 1979 and caused a lot of
raised eyebrows among executives because they always believed the removal
of defects was an in-built cost in running any business. To get quality you had
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to pay for inspectors to detect the errors! What Crosby told us was that if we
could eliminate all the errors and reach zero defects, we would not only reduce
our costs but also increase the level of customer satisfaction by several orders
of magnitude. In fact there is the cost of doing the right things right first time
and the cost of not doing the right things right first time. The latter are often
referred to as quality costs or the cost incurred because failure is possible. Using
this definition, if failure of a product, a process or a service is not possible, there
would be no quality costs. It is rather misleading to refer to the cost incurred
because failure is possible as quality costs because we could classify the costs as
avoidable costs and unavoidable costs. We have to pay for labour, materials,
facilities, machines, transport etc. These costs are unavoidable but we are also
paying in addition some cost to cover the prevention, detection and removal of
errors. Should customers have to pay for the errors made by others? There is
a basic cost if failure is not possible and an additional cost in preventing and
detecting failures and correcting errors because our prevention and detection
programmes are ineffective. However, there is variation in all processes but it
is only the variation that exceeds the tolerable limits that incurs a penalty. If
you reduce complexity and install failure-prevention measures you will be
spending less on failure detection and correction. There is an initial investment
to be paid, but in the long term you can meet your customer requirements at
a cost far less than you were spending previously. Some customers are now
forcing their suppliers to reduce internal costs so that they can offer the same
products at lower prices. This has the negative effect of forcing suppliers out of
business. While the motive is laudable the method is damaging to industry.
There are inefficiencies in industry that need to be reduced but imposing
requirements will not solve the problem. Co-operation between customer and
supplier would be a better solution and when neither party can identify any
further savings the target has been reached. Customers do not benefit by
forcing suppliers out of business.

High quality and low quality; poor quality and good quality

When a product or service satisfies our needs we are likely to say it is of good
quality and likewise when we are dissatisfied we say the product or service is
of poor quality. When the product or service exceeds our needs we will
probably say it is of high quality and likewise if it falls well below our
expectations we say it is of low quality.

These measures of quality are all subjective. What is good to one may be
poor to another. In the under-developed countries, any product, no matter
what the quality, is welcomed. When you have nothing, even the poorest of
goods is better than none. A product may not need to possess defects for it to
be regarded as poor quality — it may not possess the features that we would
expect, such as access for maintenance. These are design features that give a
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product its saleability. Products and services that conform to customer
requirements are considered to be products of acceptable quality. However, we
need to express our relative satisfaction with products and services and as a
consequence use subjective terms such as high, low, good or poor quality. If a
product that meets customer requirements is of acceptable quality, what do we
call one that does not quite meet the requirements, or perhaps exceeds the
requirements? An otherwise acceptable product has a blemish - is it now
unacceptable? Perhaps not because it may still be far superior to other
competing products in its acceptable features and characteristics.

While not measurable, these subjective terms enable customers to rate
products and services according to the extent to which they satisfy their
requirements. However, to the company supplying products and services, a
more precise means of measuring quality is needed. To the supplier, a quality
product is one that meets in full the perceived customer requirements.

Quality characteristics

Any feature or characteristic of a product or service that is needed to satisfy
customer needs or achieve fitness for use is a quality characteristicc. When
dealing with products the characteristics are almost always technical character-
istics, whereas service quality characteristics have a human dimension. Some
typical quality characteristics are given below.

Product characteristics

Accessibility Functionality Size
Availability Interchangeability Susceptibility
Appearance Maintainability Storability
Adaptability Odour Strength
Cleanliness Operability Taste
Consumption Portability Testability
Durability Producibility Traceability
Disposability Reliability Toxicity
Emittance Reparability Transportability
Flammability Safety Vulnerability
Flexibility Security Weight

Service quality characteristics

Accessibility Credibility Honesty
Accuracy Dependability Promptness
Courtesy Efficiency Responsiveness
Comfort Effectiveness Reliability
Competence Flexibility Security
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These are the characteristics that need to be specified and their achievement
controlled, assured, improved, managed and demonstrated. These are the
characteristics that form the subject matter of the product requirements
referred to in ISO 9000. When the value of these characteristics is quantified or
qualified they are termed product requirements. We used to use the term quality
requirements but this caused a division in thinking that resulted in people
regarding quality requirements as the domain of the quality personnel and
technical requirements being the domain of the technical personnel. All
requirements are quality requirements — they express needs or expectations that
are intended to be fulfilled by a process output that possesses inherent
characteristics. We can therefore drop the word quality. If a modifying word is
needed in front of the word requirements it should be a word that signifies the
subject of the requirements. Transportation system requirements would be
requirements for a transportation system, Audio speaker design requirements
would be requirements for the design of an audio speaker, component test
requirements would be requirements for testing components, and management
training requirements would be requirements for training managers. ISO 9000
requirements are often referred to as quality requirements as distinct from other
types of requirements but this is misleading. ISO 9000 is no more a quality
requirement than is ISO 1000 on SI units, ISO 2365 for Ammonium nitrate or
ISO 246 for Rolling Bearings. The requirements of ISO 9000 are quality
management system requirements — requirements for a quality management
system.

Quality, reliability and safety

There is a school of thought that distinguishes between quality and reliability
and quality and safety. Quality is thought to be a non-time-dependent
characteristic and reliability a time-dependent characteristic. Quality is thought
of as conformance to specification regardless of whether the specification
actually meets the needs of the customer or society. If a product or service is
unreliable, it is clearly unfit for use and therefore of poor quality. If a product
is reliable but emits toxic fumes, is too heavy or not transportable when

Security ‘ Maintainability ‘ Reliability
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Figure 2.2 Determinants of product quality
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required to be, it is of poor quality. Similarly, if a product is unsafe it is of poor
quality even though it may meet its specification in other ways. In such a case
the specification is not a true reflection of customer needs. A nuclear plant may
meet all the specified safety requirements but if society demands greater safety
standards, the plant is not meeting the requirements of society, even though it
meets the immediate customer requirements. You therefore need to identify the
interested parties in order to determine the characteristics that need to be
satisfied. The needs of all these parties have to be satisfied in order for quality
to be achieved. Figure 2.2 shows some of the characteristics of product quality
— others have been identified previously.

Quality parameters

Differences in design can be denoted by grade or class but can also be the result
of poor attention to customer needs. It is not enough to produce products that
conform to the specifications or supply services that meet management’s
requirements. Quality is a composite of three parameters: quality of design,
quality of conformance and quality of use:

® Quality of design is the extent to which the design reflects a product or service
that satisfies customer needs and expectations. All the necessary character-
istics should be designed into the product or service at the outset.

® Quality of conformance is the extent to which the product or service conforms
to the design standard. The design has to be faithfully reproduced in the
product or service.

® Quality of use is the extent by which the user is able to secure continuity of
use from the product or service. Products need to have a low cost of
ownership, be safe and reliable, maintainable in use and easy to use.

Products or services that do not possess the right features and characteristics
either by design or by construction are products of poor quality. Those that fail
to give customer satisfaction by being uneconomic to use are also products of
poor quality, regardless of their conformance to specifications. Often people
might claim that a product is of good quality but of poor design, or that a
product is of good quality but it has a high maintenance cost. These notions
result from a misunderstanding because product quality is always a composite
of the quality of design, conformance and use.

Dimensions of quality

In addition to quality parameters there are three dimensions of quality which
extend the perception beyond the concepts outlined previously:
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® The business quality dimension. This is the extent to which the business
serves the needs of all interested parties and is the outward facing view of
the organization. The interested parties are not only interested in the
quality of particular products and services but judge organizations by their
potential to create wealth, the continuity of operations, the sustainability of
supply, care of the environment, and adherence to health, safety and legal
regulations.

® The product quality dimension. This is the extent to which the products and
services provided meet the needs of specific customers.

® The organization quality dimension. This is the extent to which the organization
maximizes its efficiency and effectiveness and is the inward facing view of
the organization. Efficiency is linked with productivity which itself is linked
with the motivation of personnel and the capability and utilization of
resources. Effectiveness is linked with the utilization of knowledge focusing
on the right things to do. This directly affects all aspects of quality.

Many organizations only concentrate on the product quality dimension, but
the three are interrelated and interdependent. Deterioration in one leads to a
deterioration in the others, perhaps not immediately but eventually.

As mentioned previously, it is quite possible for an organization to satisfy the
customers for its products and services and fail to satisfy the other interested
parties. Some may argue that the producers of pornographic literature, nuclear
power, non-essential drugs, weapons etc. harm society and so regardless of
these products and services being of acceptable quality to their customers, they
are not regarded by society as benefiting the quality of life. Within an
organization, the working environment may be oppressive — there may be
political infighting — the source of revenue may be so secure that no effort is
made to reduce waste. In such situations organizations may produce products
and services that satisfy their customers. We must separate the three concepts
above to avoid confusion. When addressing quality, it is necessary to be
specific about the object of our discussion. Is it the quality of products or
services, or the quality of organization in which we work, or the business as a
whole, about which we are talking? If we only intend that our remarks apply
to the quality of products, we should say so.

Achieving sustaining and improving quality

Several methods have evolved to achieve, sustain and improve quality; they are
quality control, quality improvement and quality assurance, which collectively
are known as quality management. Techniques such as quality planning, quality
costs, ‘Just-in-time” and statistical process control are all elements of these three
methods.
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Quality management

There are two schools of thought on quality management. One views quality
management as the management of success and the other the elimination of
failure. They are both valid. Each approaches the subject from a different
angle.

The ‘success’ school is characterized by five questions (Hoyle, David and
Thompson, John, 2001)3:

1 What are you trying to do?

2 How do you make it happen?

3 How do you know it’s right?

4 How do you know it’s the best way of doing it?
5 How do you know it’s the right thing to do?

The ‘failure elimination” school is characterized by five different questions

1 How do you know what is needed?

2 What could affect your ability to do it right?

3 What checks are made to verify achievement?

4 How do you ensure the integrity of these checks?

5 What action is taken to prevent a recurrence of failure?

In an ideal world, if we could design products, services and processes that
could not fail we would have achieved the ultimate goal. Success means not
only that products, services and processes fulfil their function but also that the
function is what customers’ desire. Failure means not only that products,
services and processes would fail to fulfil their function but also that their
function was not what customers desired. A gold-plated mousetrap that does
not fail is not a success if no one needs a gold-plated mousetrap!

The introductory clause of ISO 9001:1994 contained a statement that the aim
of the requirements is to achieve customer satisfaction by prevention of
nonconformities. (This was indicative of the failure school of thought.) The
introductory clause of ISO 9001:2000 contains a statement that the aim is to
enhance customer satisfaction through the effective application of the quality
management system and the assurance of conformity to customer and
applicable regulatory requirements. (This is indicative of the success school of
thought.)

In reality you cannot be successful unless you know of the risks you are
taking and plan to eliminate, reduce or control them. A unification of these
approaches is what is therefore needed for organizations to achieve, sustain
and improve quality. You therefore need to approach the achievement of
quality from two different angles and answer two questions. What do we need
to do to succeed and what do we need to do to prevent failure?
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Quality does not appear by chance, or if it does it may not be repeated. One
has to design quality into the products and services. It has often been said that
one cannot inspect quality into a product. A product remains the same after
inspection as it did before, so no amount of inspection will change the quality
of the product. However, what inspection does is measure quality in a way that
allows us to make decisions on whether or not to release a piece of work. Work
that passes inspection should be quality work but inspection unfortunately is
not 100% reliable. Most inspection relies on human judgement and this can be
affected by many factors, some of which are outside our control (such as the
private life, health or mood of the inspector). We may also fail to predict the
effect that our decisions have on others. Sometimes we go to great lengths in
preparing organization changes and find to our surprise that we neglected
something or underestimated the effect of something. We therefore need other
means to deliver quality products — we have to adopt practices that enable us
to achieve our objectives while preventing failures from occurring.

Quality management principles

As explained at the beginning of this chapter, we need principles to help us
determine the right things to do and understand why we do what we do. The
more prescription we have the more we get immersed in the detail and lose sight

of our objectives — our purpose — our reason for doing

Did you know?

Neither the definition of a
quality management
principle nor the eight
principles themselves
contain the word
QUALITY

what we do. Once we have lost sight of our purpose,
our actions and decisions follow the mood of the
moment. They are swayed by the political climate or
fear of reprisals. We can so easily forget our purpose
when in heated discussion, when it's not who you are
but what you say and to whom you say it that is

deemed important. Those people who live by a set of

principles often find themselves cast out of the club
for saying what they believe. However, with presence of mind and recollection
of the reasons why the principles are important for survival, they could just
redeem themselves and be regarded as an important contributor.

A quality management principle is defined by ISO/TC 176 as a comprehensive
and fundamental rule or belief, for leading and operating an organization, aimed at
continually improving performance over the long term by focusing on customers while
addressing the needs of all other interested parties. Eight principles (see Figure 2.3)
have emerged as fundamental to the management of quality.

All the requirements of ISO 9001:2000 are related to one or more of these
principles. These principles provide the reasons for the requirements and are
thus very important. Each of these is addressed below. Further guidance on the
application of these principles is provided in (Hoyle, David and Thompson,
John, 2000)*.
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Figure 2.3 The eight quality management principles

Customer focus

This principle is expressed as follows:

Organizations depend on their customers and therefore should understand current
and future customer needs, meet customer requirements and strive to exceed
customer expectations.

Customers are the lifeblood of every organization. All organizations provide
something to others — they do not exist in isolation. We should remember that
customers are not simply purchasers but any person or organization that
receives a product or service. Not-for-profit organi-

zations therefore have customers. Customer focus The transition
means putting your energy into satisfying customers Inward seeking focus
and understanding that profitability or avoidance of to

loss comes from satisfying customers. Profit is not Outward seeking focus

the reason for an organization’s existence. Profit is
needed in order to grow the organization so that it may satisfy more customers.
A profit focus is an inward seeking focus, a customer focus is an outward
seeking focus. Customer focus means organizing work as a process that
converts customers needs into satisfied customers. It means that all processes
possess a customer focus.

The principle means that everyone in the organization needs to be customer-
focused — not simply the top management or the sales personnel. If people
were to ask themselves before making a decision, what does the customer
need? — the organization would begin to move its focus firmly in the direction
of its customers. Customer focus is also about satisfying needs rather than
wants. A customer may want ISO 9000 certification but in reality, it is business
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improvement that may be needed. While an ISO 9000 certificate may appear to
give satisfaction initially, this may be short lived as the customer slowly
realizes that possession of the ISO 9000 certificate did not result in the growth
of business that was expected.

The customer focus principle is reflected in ISO 9001 through the
requirements addressing;:

® Communication with the customer

® Care for customer property

® The determination of customer needs and expectations
® Appointment of a management representative

® Management commitment

Leadership

This principle is expressed as follows:

Leaders establish unity of purpose and direction for the organization. They should
create and maintain the internal environment in which people can become fully
involved in achieving the organization’s objectives.

Leaders exist at all levels in an organization — they are not simply the ones at
the top. Within every team there needs to be a leader — one who provides a
role-model consistent with the values of the organi-

The transition zation. It is the behaviour of leaders (our role
Aggravation models) that influence our lives — not just in the
to business world but also in our family and leisure
Motivation activities. People naturally concentrate on what they

are measured. It is therefore vital that leaders
measure the right things. Without a good leader an organization will go where
the tide takes it, and as is so predictable with tides, they will be cast upon the
shoreline like the flotsam and jetsam of our society. Strong leadership will
drive an organization in its chosen direction — away from disasters towards
success. But leadership alone will not bring the right success. It needs to be in
combination with all the other principles. Leadership without customer-focus
will drive organizations towards profit for its own sake. Leadership without
involving people will leave behind those who do not share the same vision —
hence the second part of the principle. Leaders are responsible for the internal
environment. If the workforce is unhappy, de-motivated, dissatisfied, it is the
fault of the leaders. The culture, vision, values, beliefs and motivation in an
organization arise from leadership. Good leadership strives to bring about a set
of shared values — a shared vision so that everyone knows what the
organization is trying to do and where it is going. A lack of vision and a
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disparate mix of values create conflict. A happy ship comes about by having
good leadership. Regardless of Captain Blyth’s orders, the crew’s mutiny on
the Bounty in 1789 was down to a failure in leadership — a failure to create the
conditions that motivated people to meet the organization’s objectives.

The leadership principle is reflected in ISO 9001 through the requirements
addressing;:

® The setting of objectives and policies

® Planning

® Internal communication

® Creating an effective work environment

Involvement of people

This principle is expressed as follows:

People at all levels are the essence of an organization and their full involvement
enables their abilities to be used for the organization’s benefit.

It is not uncommon for those affected by decisions to be absent from the
discussions with decision makers. Decisions that stand the test of time are more
likely to be made when those affected by them have

been involved. Employees cannot employ a part of a The transition
person — they take the whole person or none at all. Operate
Every person has knowledge and experience beyond to

the job he or she has been assigned to perform. Some Cooperate

are leaders in the community, some architects of
social events, building projects and expeditions. No one is limited in
knowledge and experience to the current job they do. This principle means that
management should tap this source of knowledge, encourage personnel to
make a contribution and utilize their personal experience. It also means that
management should be open — not hide its discussions unless national or
business security could be threatened. Closed-door management leads to
distrust among the workforce. Managers should be seen to operate with
integrity and this means involving the people.

The involvement of people principle is reflected in ISO 9001 through the
requirements addressing:

@ Participation in design reviews

® Defining objectives, responsibilities and authority

o Creating an environment in which people are motivated
® Internal communication

@ Identifying competence needs
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Process approach

This principle is expressed as follows:

A desired result is achieved more efficiently when related resources and activities
are managed as a process.

All work is a process because it takes inputs and converts these into outputs.
In the organizational sense, such processes add value to the input. Processes

are therefore dynamic — they cause things to happen.

The transition An effective process would be one where the results
Procedure approach were those that were required to fulfil the purpose of
to the organization. Every job involves people or

Process approach machines equipped with resources performing a

series of tasks to produce an output. No matter how
simple the task, there is always an objective or a reason for doing it, the
consumption of resources and expenditure of energy, a sequence of actions,
decisions concerning their correctness, a judgement of completeness and an
output which should be that which was expected. The organization exists to
create and satisfy customers and other interested parties therefore the
organization’s processes must serve the needs of these interested parties. (See
also Process Management later in this chapter.)

A process is as capable of producing rubbish as a procedure is capable of
wasting resources — therefore processes need to be managed effectively for the
required results to be produced. The process approach to management is
therefore not simply converting inputs into outputs that meet requirements but
about managing processes:

o that have a clearly defined purpose and objective that is based on the needs
of the interested parties

® that are designed to achieve these objectives through tasks that use capable
human, physical and financial resources and information

@ that produce outputs that satisfy the interested parties

o that measure, review and continually improve process efficiency and
effectiveness

The process approach principle is reflected in ISO 9001 through the
requirements addressing:

® The identity of processes

® Defining process inputs and outputs

® Providing the infrastructure, information and resources for processes to
function
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System approach to management

This principle is expressed as follows:

Identifying, understanding and managing interrelated processes as a system
contributes to the organization’s effectiveness and efficiency in achieving its
objectives.

A system is an ordered set of ideas, principles and theories or a chain of
operations that produce specific results. To be a chain of operations, the
operations need to work together in a regular

relationship. Taking a systems approach to manage- The transition
ment means managing the organization as a system Functional approach
of processes so that all the processes fit together, the to

inputs and outputs are connected, resources feed the Systems approach

processes, performance is monitored and sensors
transmit information which cause changes in performance and all parts work
together to achieve the organization’s objectives.

This view of a system clearly implies a system is dynamic and not static. The
system is not a random collection of elements, procedures and tasks but a set
of interconnected processes. The systems approach recognizes that the
behaviour of any part of a system has some effect on the behaviour of the
system as a whole. Even if the individual processes are performing well, the
system as a whole is not necessarily performing equally well. For example,
assembling the best electronic components regardless of specification may not
result in a world-class computer or even one that will run, because the
components may not fit together. It is the interaction between parts and in the
case of a management system, between processes, and not the actions of any
single part or process that determines how well a system performs. Systems
developed to meet the 1994 version of the standard were often based on a
functional approach to management i.e. the systems were collection of
functions or departments — not processes.

The system approach principle is reflected in ISO 9001 through the
requirements addressing;:

® Establishing, implementing and maintaining the management system
® Interconnection, interrelation and sequence of processes

® The links between processes

® Establishing measurement processes

Continual improvement

This principle is expressed as follows:

Continual improvement of the organization’s overall performance should be a
permanent objective of the organization.
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This means that everyone in the organization should be continually question-
ing its performance and seeking ways to reduce variation, continually
questioning their methods and seeking better ways of doing things, con-
tinually questioning their targets and seeking new

The transition targets that enhance the organization’s capability.
Error correction Performance — methods — targets; three key areas
to where improvement is necessary for organizations to

Course correction achieve and sustain success.

ISO 9000:2000 defines continual improvement as a
recurring activity to increase the ability to fulfil requirements. Improvement is
therefore relative to a timescale. If the improvement recurs once a week, once
a month, once a year or once every five years, it can be considered as
‘recurring’. The scale of the improvement is also relative. Improvement can be
targeted at specific characteristics, specific activities, specific products, specific
processes or specific organizations. When targeted at a specific characteristic it
may involve reducing variation in the measured characteristic. When targeted
at specific products it may involve major modification — product upgrade.
When targeted at the organization it may involve major re-organization or
reengineering of processes. To appreciate the scope of meaning you need to
perceive requirements as a hierarchy of needs. At the lowest level are the needs
of the task, passing through to the needs of the process, the needs of the system
and ultimately the needs of the organization. At each level continual
improvement is about improving efficiency and improving effectiveness.

It has become fashionable in certain sectors to use the term ‘Continuous
Improvement’ rather than ‘Continual Improvement’. Continuous means
without breaks or interruption such as continuous stationery. ‘Continual’
means repeated regularly and frequently — a term that fits the concept of
improvement rather better and is used in ISO 9000:2000.

The continual improvement principle is reflected in ISO 9001 through the
requirements addressing;:

® Improvement processes
® Identifying improvements
® Reviewing documents and processes for opportunities for improvement

Factual approach to decision making
This principle is expressed as follows:

Effective decisions are based on the analysis of data and information.

Facts are obtained from observations performed by qualified personnel using
devices, the integrity of which is known. The factual approach to decision-
making leads us to take certain actions. To make decisions on the basis of facts
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we need reliable mechanisms for collecting facts such as measurement systems.
We need valid methods for interpreting the facts and

producing information in a form that enables sound The transition
decisions to be made. The factual approach leads us Subjective
to control activities based on fact rather than opinion to

or emotion. It means using statistical techniques to Objective

reveal information about a process, rather than
reacting to variation that is an inherent characteristic of the system. However,
used in isolation this principle can be dangerous.

An obsession with numbers tends to drive managers into setting targets for
things that the individual is powerless to control. A manager may count the
number of designs that an engineer completes over a period. The number is a
fact, but to make a decision about that person’s performance on the basis of this
fact is foolish — the engineer has no control over the number of designs
completed and even if she did, what does it tell us about the quality of the
designs? Nothing! Each design is different so the time to complete each one
varies. Each customer is different so the time taken to establish customer needs
varies. Setting a target for the number of designs to be completed over a period
might lead to the engineer rushing them, injecting errors in order to fulfil a
meaningless target. It is therefore necessary to approach the decision in a
different way. Firstly decide what decision you want to make and then
determine what facts you need in order to make the decision. When you know
what facts you need, determine how such facts will be obtained and what
methods need to be used to obtain them. Assess the risks of the information
being bogus or invalid and put in place measures to ensure its integrity. Work
backwards from the decision you need to make to the information you require,
not forward from the information to a decision you might make with it. This
gives data collection a purpose, for without purpose, data collection is a waste
of resources. Don’t collect data for the sake of it, just because you can on the
pretext that it might come in useful.

The factual approach principle is reflected in ISO 9001 through the
requirements addressing:

® Reviews, measurements and monitoring to obtain facts
@ Control of measuring devices

® Analysis to obtain facts from information

® Records for documenting the facts

® Approvals based on facts

Mutually beneficial supplier relationships

This principle is expressed as follows:

An organization and its suppliers are interdependent and a mutually beneficial
relationship enhances the ability of both to create value.
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The customer-focus principle drew our attention to the fact that organizations
depend on their customers. It is also valid to state that organizations depend on
their suppliers. Suppliers provide the materials,

The transition resources and often many services that were once
Adversarial approach provided by internal functions. The organizations of
to the 21st century are more dependent upon their

Alliance approach suppliers than ever before. The quest for lower and

lower costs with higher and higher performance has
caused many organizations to consider the economics of continuing to operate
their own support services. There has been a recognition that organizations
were trying to be good at everything rather than being good at their core
business. This has led to single-function organizations serving many customers
where there is entirely mutual dependency. However, there is another reason
that has led to stronger supplier relationships.

Over the last 100 years the market for goods and services has changed
dramatically. Prior to the 1920s most firms focused on production in the
belief that a quality product will sell itself. From the 1920s to the 1950s, many
firms focused on selling what they could make regardless of whether the
customer actually needed it. From the 1950s to the 1990s the market turned
around from a seller’s market to a buyers market as customers became more
discerning and firms began to focus on identifying customer needs and
producing products and services that satisfied these needs. During the last 10
years, customer orientation has been taken one step further by focusing on
establishing and maintaining relationships with both customers and suppli-
ers (Boone, Louise, E. and Kurtz, David, L., 2001)"”. From a simple exchange
between buyer and seller, there evolved strategic alliances and partnerships
that cut inventory, packaging and most importantly cut the costs of acquiring
new customers and suppliers. There is a net benefit to both parties. For the
customer, the supplier is more inclined to keep its promises because the
relationship secures future orders. There is more empathy — the customer
sees the supplier’s point of view and vice versa. There is more give and take
that binds the two organizations closer together and ultimately there is trust
that holds the partnership together. Absent will be adversarial relationships
and one-off transactions when either party can walk away from the deal. The
partnerships will also encourage better after sales care and more customer
focus throughout the organization (everyone knows their customers because
there are fewer of them).

The mutually beneficial supplier relationships principle is reflected in ISO
9001 through the requirements addressing:

e Control of suppliers
e Evaluation of suppliers
® Analysis and review of supplier data
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Using the principles

The principles can be used in validating the design of processes, in validating
decisions, in auditing system and processes. You look at a process and ask:

® Where is the customer focus in this process?

® Where in this process is there leadership, guiding policies, measurable
objectives and the environment that motivates the workforce to achieve
these objectives?

® Where in this process is the involvement of people in the design of the
process, the making of decisions, the monitoring and measurement of
performance and the improvement of performance?

® Where is the process approach to the accomplishment of these objectives?

® Where is the systems approach to the management of these processes, the
optimization of performance, the elimination of bottlenecks?

® Where in the process are the facts collected and transmitted to the decision
makers?

® Where is there continual improvement in performance, efficiency and
effectiveness of this process?

® Where is there a mutually beneficial relationship with suppliers in this
process?

Alignment of principles with the Business Excellence Model

There is a very close match between the eight quality management principles
and the Business Excellence Model used by British Quality Foundation and the
EFQM. The Excellence Model consists of nine criteria that are used to assess the
overall strengths of an organization and measure its progress towards ‘best in
class’. The model is based on the premise that Customer Satisfaction, People
(employee) Satisfaction and Impact on Society are achieved through Leader-
ship driving Policy and Strategy, People Management, Partnerships &
Resources and Processes leading ultimately to excellence in Business Results.
These are the nine criteria and supporting these are eight fundamental
concepts that have some similarity with the eight quality management
principles as shown in Table 2.2.

The differences between the business excellence model and ISO 9000:2000
are small enough to be neglected if you take a pragmatic approach. If you take
a pedantic approach you can find many gaps but there are more benefits to be
gained by looking for synergy rather than for conflict.

Quality control (QC)

The ISO definition states that quality control is part of quality management
focused on fulfilling requirements. What the definition fails to tell us is that
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Table 2.2 Comparison between ISO 9000 and Business Excellence Principles

Business Excellence Concepts

ISO 9000 principles

Customer Focus

The customer is the final arbiter of
product and service quality and
customer loyalty, retention and market
share gain are best optimized through a
clear focus on the needs of current and
potential customers.

Leadership and Constancy of Purpose
The behaviour of an organization’s
leaders creates a clarity and unity of
purpose within the organization and an
environment in which the organization
and its people can excel.

People development and Involvement
The full potential of an organization’s
people is best released through shared
values and a culture of trust and
empowerment, which encourages the
involvement of everyone.

Management by processes and Facts
Organizations perform more effectively
when all interrelated activities are
understood and systematically managed
and decisions concerning current
operations and planned improvements
are made using reliable information that
includes stakeholder perceptions

Continuous learning, innovation and
improvement

Organizational performance is
maximized when it is based on the
management and sharing of knowledge
within a culture of continuous learning,
innovation and improvement

Customer Focus

Organizations depend on their
customers and therefore should
understand current and future customer
needs, meet customer requirements and
strive to exceed customer expectations.

Leadership

Leaders establish unity of purpose and
direction for the organization. They
should create and maintain the internal
environment in which people can
become fully involved in achieving the
organization’s objectives.

Involvement of people

People at all levels are the essence of an
organization and their full involvement
enables their abilities to be used for the
organization’s benefit.

Process approach

A desired result is achieved more
efficiently when related resources and
activities are managed as a process.

Factual approach to decision making
Effective decisions are based on the
analysis of data and information.

Systems approach

Identifying, understanding and
managing interrelated processes as a
system contributes to the organization’s
effectiveness and efficiency in achieving
its objectives.

Continual improvement

Continual improvement of the
organization’s overall performance
should be a permanent objective of the
organization.
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Table 2.2 Continued

Business Excellence Concepts

ISO 9000 principles

Partnership development

An organization works more effectively
when it has mutually beneficial
relationships, built on trust, sharing of
knowledge and integration with its
partners.

Public responsibility

The long-term interest of the
organization and its people are best
served by adopting an ethical approach
and exceeding the expectations and
regulations of the community at large.

Results orientation

Excellence is dependent upon balancing
and satisfying the needs of all relevant
stakeholders.

Mutually beneficial supplier
relationships

An organization and its suppliers are
interdependent and a mutually beneficial
relationship enhances the ability of both
to create value.

There is no equivalent principle in ISO
9000 however, ISO 9004 clause 5.2.2
stresses that the success of the
organization depends on understanding
and considering current and future
needs and expectations of the interested
parties.

There is no equivalent principle in ISO
9000 however, ISO 9004 clause 5.2.2 does
recommend that the organization should
identify its interested parties and
maintain a balanced response to their
needs and expectations.

controls regulate performance. Control is sometimes perceived as undesirable
as it removes freedom, but if everyone were free to do just as they liked there
would be chaos. Controls prevent change and when applied to quality they
regulate quality performance and prevent undesirable changes being present
in the quality of the product or service being supplied. When operations are
under control they are predictable and predictability is a factor that is vital for
any organization to be successful. If you cannot predict what might happen
when a process is initiated, you are relying on chance. The quality of products
and services cannot be left to chance.

The simplest form of quality control is illustrated in Figure 2.4. Quality
control can be applied to particular products, to processes that produce the
products or to the output of the whole organization by measuring the overall
quality performance of the organization.

Quality control is often regarded as a post-event activity: i.e. a means of
detecting whether quality has been achieved and taking action to correct any
deficiencies. However, one can control results by installing sensors before,
during or after the results are created. It all depends on where you install the
sensor, what you measure and the consequences of failure.
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Figure 2.4 Generic control model

The progressive development of controls from having no control of quality
to installing controls at all key stages from the beginning to the end of the
product cycle is illustrated in Figure 2.5. As can be seen, if you have no
controls, quality products are produced by chance and not design. The more
controls you install the more certain you are of producing products of
consistent quality but more control does not mean more inspection.
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Figure 2.5 Development of controls

Control before the event

Some failures cannot be allowed to occur and so must be prevented from
happening through rigorous planning and design. One example is the use of
reliability prediction performed before the design is complete to predict
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whether product reliability will meet the specification. Another is the use of
competence-based assessment techniques where personnel are under close
supervision until they demonstrate competences following which supervisory
controls are removed. This allows you to remove output checks because you
know that if you were to inspect the work you would find it to be correct.
Instead of checking every product produced, you check competency period-
ically and assign responsibility to personnel for checking their own work.

Control during the event

Some failures must be corrected immediately using automatic controls or
mistake proofing. By continuous monitoring of parameters in a processing
plant the temperature, pressure, quantities etc, are adjusted to maintain output
within specified limits. Electronic components are designed so that they can
only be inserted in the correct orientation. Computer programs are designed so
that routines will not run unless the correct type of data is entered in every
field.

Control after the event

Where the consequences of failure are less severe or where other types of
sensors are not practical or possible, output verification can be used as a means
of detecting failure. Product inspection and test is control after the event because
it occurs after the product is produced. Where failure cannot be measured
without observing trends over longer periods, you can use information
controls. They do not stop immediate operations but may well be used to stop
further operations when limits are exceeded.

It is often deemed that quality assurance serves prevention and quality
control detection, but a control installed to detect failure before it occurs serves
prevention, such as reducing the tolerance band to well within the specification
limits. So quality control can prevent failure. Assurance is the result of an
examination whereas control produces the result. Quality assurance does not
change the product, quality control does.

Quality control as a label

‘Quality control’ is also the term used as the name of a department. In most
cases Quality Control Departments perform inspection and test activities and
the name derives from the authority that such departments have been given.
They sort good products from bad products and authorize the release of the
good products. It is also common to find that Quality Control Departments
perform supplier control activities, which are called Supplier Quality Assur-
ance or Vendor Control. In this respect they are authorized to release products
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from suppliers into the organization either from the supplier’s premises or on
receipt in the organization.

To control anything requires the ability to effect change, therefore the title
Quality Control Department is a misuse of the term, because such departments
do not in fact change the quality of the product they inspect. They do act as a
regulator if given the authority to stop release of product, but this is control of
supply and not of control of quality. Authority to change product usually
remains in the hands of the producing departments. It is interesting to note that
similar activities within a Design Department are not called ‘quality control’
but ‘design assurance’ or some similar term. ‘Quality control” has for decades
been a term applied primarily in the manufacturing areas of an organization
and it is therefore difficult to change people’s perceptions after so many years
of the term’s incorrect use.

In manufacturing, inspection and test activities have been transferred into
the production departments of organizations, sometimes retaining the labels
and sometimes reverting to the inspection and test labels. However, the term
quality control is used less frequently in the west probably because of the
decline of manufacturing. It has not been widely used in the service sector. A
reason for this could be that it is considered more of a concept than a
function.

Universal sequence of steps

The following steps can accomplish control of quality, or anything else for that
matter:

1 Determine what parameter is to be controlled.
2 Establish its criticality and whether you need to control before, during or
after results are produced.
3 Establish a specification for the parameter to be controlled which provides
limits of acceptability and units of measure.
4 Produce plans for controls that specify the means by which the character-
istics will be achieved and variation detected and removed.
5 Organize resources to implement the plans for quality control.
6 Install a sensor at an appropriate point in the process to sense variance from
specification.
7 Collect and transmit data to a place for analysis.
8 Verify the results and establish whether the variance is within the range
expected for a stable process (the status quo).
9 Diagnose the cause of any variance beyond the expected range.
10 Propose remedies and decide on the action needed to restore the status
quo.
11 Take the agreed action and check that process stability has been restored.



Basic concepts 49

Variation

Variation is present in all systems. Nothing is absolutely stable. If you monitor
the difference between the measured value and the required value of a
characteristic and plot it on a horizontal timescale in the order the products
were produced, you would notice that there is variation over time. There does
not have to be a required value to spot variation. If you monitor any parameter
over time (duration, resource consumption, strength, weight etc) you will see
a pattern of variation that with an appropriate scale will show up significant
deviations from the average. If you plot the values as a histogram you will
observe that there is a distribution of results around the average. As you repeat
the plot for a new set of measurements of the same characteristic, you will
notice that there is variation between this second set and the first. In studying
the results you will observe:

® Variation in the location of the average for each plot
® Variation in the spread of the values
® Variation in the shape of the distribution

The factors causing these variations are referred to as ‘assignable” or ‘special
causes’.

Special cause

The cause of variations in the location, spread and shape of a distribution are
considered special or assignable because the cause can be assigned to a specific
or special condition that does not apply to other events. They are causes that
are not always present. Wrong material, inaccurate measuring device, worn out
tool, sick employee, weather conditions, accident, stage omitted — all one-off
events that cannot be predicted. When they occur they make the shape, spread
or location of the average change. The process is not predictable while special
cause variation is present. Eliminating the special causes is part of quality
control — steps 9-11 above.

Once all the special causes of variation have been eliminated the shape and
spread of the distribution and the location of the average become stable, the
process is under control — the results are predictable. However, it may not be
producing conforming product. You may be able to predict that the process
could produce one defective product in every 10 produced. There still may be
considerable variation but it is random. A stable process is one with no
indication of a special cause of variation and can be said to be in statistical
control. Special cause variation is not random - it is unpredictable. It occurs
because something has happened that should not have happened so you
should search for the cause immediately and eliminate it. The person running



50 /SO 9000 Quality Systems Handbook

the process should be responsible for removing special causes unless these
causes originate in another area when the source should be isolated and
eliminated.

Common cause

Once the special cause of variation has been removed, the variation present is
left to chance, it is random or what is referred to as common causes. This does
not mean that no action should be taken but to treat each deviation from the
average as a special cause will only lead to more problems. The random
variation is caused by factors that are inherent in the system. The operator has
done all she can to remove the special causes, the rest are down to
management. This variation could be caused by poor design, working
environment, equipment maintenance or inadequacy of information. Some of
these events may be common to all processes, all machines, all materials of a
particular type, all work performed in a particular location or environment or
all work performed using a particular method. This chain of events is
illustrated in Figure 2.6.

Removal of special causes

Process stabilized
(variation due to common causes)

Improvement is expected
but will not happen

Proportion of nonconformities/

 J

Time

Figure 2.6 Stabilizing processes

This shows that by removing special causes, the process settles down and
although nonconformities remain, performance becomes more predictable.
Further improvement will not happen until the common causes are reduced
and this requires action by management. However, the action management
takes should not be to look for a scapegoat — the person whom they believe
caused the error, but to look for the root cause — the inherent weakness in the
system that causes this variation.

Common cause variation is random and therefore adjusting a process on
detection of a common cause will destabilize the process. The cause has to be
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removed, not the process adjusted. When dealing with either common cause or
special cause problems the search for the root cause will indicate whether the
cause is random and likely to occur again or a one-off event. If it is random,
only action on the system will eliminate it. If it is a one-off event, no action on
the system will prevent its recurrence - it just has to be fixed. Imposing rules
will not prevent a nonconformity caused by a worn out tool that someone
forgot to replace. A good treatment of common cause and special cause
variation is given in (Deming, W. Edwards, 1982)°.

With a stable process the spread of common cause variation will be within
certain limits. These limits are not the specification limits but are limits of
natural variability of the process. These limits can be calculated and are
referred to as the Upper and Lower Control Limits (UCL & LCL). The control
limits may be outside the upper and lower specification limits to start with but
as common causes are eliminated, they close in and eventually the spread of
variation is all within the specification limits. Any variation outside the control
limits will be rare and will signal the need for corrective action. This is

illustrated in Figure 2.7.
Process not in control (Special cause present)
/ Upper specification limit

UcL A
AN NN 37 N A
Lot NV N

v J

Lower specification limit

Figure 2.7 Control limits and specification limits

Keeping the process under control is process control. Keeping the process
within the limits of the customer specification is quality control. The action
needed to make the transition from process control to quality control is an
improvement action and this is dealt with next.

Quality improvement (Ql)

Firstly we need to put quality improvement in context because it is minefield of
terms and concepts that overlap one another. There are three things that are
certain in this life, death, taxes and change! We cannot improve anything
unless we know its present condition and this requires measurement and
analysis to tell us whether improvement is both desirable and feasible.
Improvement is always relative. Change is improvement if it is beneficial and
a retrograde step if it is undesirable but there is a middle ground where change
is neither desirable nor undesirable — it is inevitable and there is nothing we
could or should do about it. Change is a constant. It exists in everything and
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is caused by physical, social or economic forces. Its effects can be desirable,
tolerable or undesirable. Desirable change is change that brings positive
benefits to the organization. Tolerable change is change that is inevitable and
yields no benefit or may have undesirable effects when improperly controlled.
The challenge is to cause desirable change and to eliminate, reduce or control
undesirable change so that it becomes tolerable change. Juran writes on
improvement thus ‘Putting out fires is not improvement of the process —
Neither is discovery and removal of a special cause detected by a point out of
control. This only puts the process back to where it should have been in the
first place (Deming, W. Edwards, 1982)%.” This we call restoring the status quo. If
eliminating special causes is not improvement but maintaining the status quo,
that leaves two areas where improvement is desirable — the reduction of
common cause variation and the raising of standards.

Figure 2.8 illustrates the continuing cycle of events between periods of
maintaining performance and periods of change. The transition from one target
to another may be gradual on one scale but considered a breakthrough on
another scale. The variation around the target value is due to common causes
that are inherent in the system. This represents the expected performance of the
process. The spike outside the average variation is due to a special cause — a
one-off event that can be eliminated. These can be regarded as fires and is
commonly called fire fighting. Once removed the process continues with the
average variation due to common causes.

When considering improvement by raising standards, there are two types of
standards — one for results achieved and another for the manner in which the
results are achieved. We could improve on the standards we aim for, the level
of performance, the target or the goal but use the same methods. There may
come a point when the existing methods won’t allow us to achieve the
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Figure 2.8 Continual improvement
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standard, when we need to devise a new method, a more efficient or effective
method or due to the constraints upon us, we may choose to improve our
methods simply to meet existing standards.

This leads us to ask four key questions:

1 Are we doing it right?

2 Can we keep on doing it right?
3 Are we doing it in the best way?
4 Is it the right thing to do?

The ISO definition of quality improvement states that it is that part of quality
management focused on increasing the ability to fulfil quality requirements. If
we want to reduce the common cause variation we have to act upon the
system. If we want to improve efficiency and effectiveness we also have to act
upon the system and both are not concerned with correcting errors but
concerned with doing things better and doing different things.

There is a second dimension to improvement — it is the rate of change. We
could improve ‘gradually’ or by a ‘step change’. Gradual change is also
referred to as incremental improvement, continual improvement or kaizen.’Step
change’ is also referred to as ‘breakthrough’ or a ‘quantum leap’. Gradual
change arises out of refining the existing methods, modifying processes to
yield more and more by consuming less and less. Breakthroughs often require
innovation, new methods, techniques, technologies and new processes.

Are we doing it right?

Would the answer be this? No we are not because every time we do it we
get it wrong and have to do it again.

Or would it be this? Yes we are because every time we do it we get it
right — we never have to do it over again.

Quality improvement in this context is for better control and is about
improving the rate at which an agreed standard is achieved. It is therefore a
process for reducing the spread of common cause variation so that all products
meet agreed standards. This is illustrated in Figure 2.9. It is not about removing
special cause variation — this requires the corrective action process.

This type of improvement is only about reducing variation about a mean
value or closing the gap between actual performance and the target. This is
improvement by better control. The target remains static and the organization
gets better and better until all output meets the target or falls between the
acceptance limits.

When a process is stable the variation present is only due to random causes.
There may still be unpredictable excursions beyond the target due to a change
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Figure 2.9 From process control to capable process

in the process but this is special cause variation. Investigating the symptoms of
failure, determining the root cause and taking action to prevent recurrence can
eliminate the special cause and reduce random causes. A typical quality
improvement of this type might be to reduce the spread of variation in a
parameter so that the average value coincides with the nominal value. Another
example might be to reduce the defect rate from three sigma to six sigma. The
changes that might be needed to meet this objective can be simple changes in
working practices or complex changes that demand a redesign of the process
or a change in working conditions. These might be achieved using existing
methods or technology but it may require innovation in management or
technology to accomplish.

Six sigma

In a perfect world, we would like the range of variation to be well within the
upper and lower specification limits for the characteristics being measured but
invariably we produce defectives. If there were an 80% yield from each stage
in a 10-stage process, the resultant output would be less than 11% and as
indicated in Table 2.3. we would obtain only 4 good products from an initial
batch of 1 million.

Even if the process stage yield was 99% we would still only obtain half of the
products we started with. It is therefore essential that multiple stage processes
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Table 2.3 10 Step process yield

Stage Yield/stage Total % yield Initial population 1 million
1 0.80 80 800000.00
2 0.80 64 512000.00
3 0.80 51.2 262144.00
4 0.80 41 107374.18
5 0.80 32.8 35184.37
6 0.80 26.2 9223.37
7 0.80 21 1934.28
8 0.80 16.8 324.52
9 0.80 13.4 43.56

10 0.80 10.7 4.68

have a process stage yield well in excess of 99% and it is from this perspective
that the concept of six sigma emerges.

The Greek letter o called sigma is the symbol used to represent standard
deviation — a measure of the spread of frequency distributions. It is the root-
mean-square deviation of the readings in a series from their average value.
Table 2.4 shows the number of products meeting requirements and the
equivalent defects/million products for a range of standard deviations.

Assuming a normal distribution of results at the six sigma level you would
expect 0.002 parts per million or ppm but when expressing performance in
ppm, it is common practice to assume that the process mean can drift 1.5 sigma
in either direction. The area of a normal distribution beyond 4.5 sigma from the
mean is 3.4 ppm. As control charts will detect any process shift of this
magnitude in a single sample, the 3.4 ppm represents a very conservative
upper boundary on the non-conformance rate (Pyzdek, Thomas, 2001)”.

Table 2.4 Process yield at various sigma values

Sigma % of product Number of nonconformities ppm assuming
meeting requirements per million products 1.5 sigma drift
1 68.26 317,400 697672.15
2 95.45 45,500 308770.21
3 99.73 2,700 66810.63
4 99.9937 63 6209.70
5 99.999943 0.57 232.67
6 99.9999998 0.002 3.4
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Although the concept of six sigma can be applied to non manufacturing
processes you cannot assume as was done in Table 2.3 that the nonconformities
in a stage output are rejected as unusable by the following stages. A person
may pass through 10 stages in a hospital but you cannot aggregate the errors
to produce a process yield based on stage errors. Patients don’t drop out of the
process simply because they were kept waiting longer than the specified
maximum. You have to take the whole process and count the number of serious
errors per 1 million patients.

Can we keep on doing it right?

Would the answer be this? No we can’t because the supply of resource is
unpredictable, the equipment is wearing out and
we can’t afford to replace it.

Or would it be this? Yes we can because we have secured a continual
supply of resources and have in place measures
that will provide early warning of impending
changes.

This question is about continuity or sustainability. It is not enough to do it right
first time once — you have to keep on doing it right and this is where a further
question helps to clarify the issue.

What affects our ability to maintain this performance?

It could be resources as in the example, but to maintain the status quo might
mean innovative marketing in order to keep the flow of customer orders of the
type that the process can handle. Regulations change, staff leave, emergencies
do happen - can you keep on doing it right under these conditions?

Are we doing it in the best way?

Would the answer be this? We have always done it this way and if it isn’t
broke why fix it?

Or would it be this? Yes we think so because we have compared our
performance with the best in class and we are as
good as they are.

One might argue that any target can be met providing we remove the
constraints and throw lots of money at it. Although the targets may be
achieved, the achievement may consume too much resource; time and
materials may be wasted — there may be a better way of doing it. By finding a
better way you release resources to be used more productively. Over 14 years
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since the introduction of ISO 9000, it is strange that more organizations did not
question if there was a better way than writing all those procedures, filling in
all those forms, insisting on all those signatures. ISO 9000 did not however,
require these things — there was more than one way of interpreting the
requirement.

The search for a better way is often more effective when in the hands of those
doing the job and you must therefore embrace the ‘leadership’ and ‘involve-
ment of people’ principles in conjunction with continual improvement.

Is it the right thing to do?

Would the answer be this? I don’t know — we always measure customer
satisfaction by the number of complaints

Or would it be this? Yes I believe it is because these targets relate very
well to the organizations objectives.

Quality improvement in this context is accomplished by raising standards and
is about setting a new level of performance, a new target that brings additional
benefits for the interested parties. These targets are performance targets for
products, processes and the system. They are not targets established for the
level of errors such as nonconformities, scrap, and customer complaints.

One needs to question whether the targets are still valid. These new targets
have to be planned targets as exceeding targets sporadically is a symptom of
out of control situations. Targets need to be derived from the organization’s
goals but as these change the targets may become disconnected. Targets that
were once suitable are now obsolete — they are not the right things to do any
longer. Functions are often measured by their performance against budget. We
need to ask whether this is the right thing to do — does it lead to optimizing
organizational performance? You may have been desensitized to the level of
nonconformities or customer complaints — they have become the norm - is this
the right level of performance to maintain or should there be an improvement
programme to reach such a lower level of rejects.

New standards are created through a process that starts at a feasibility stage
and progresses through research and development to result in a new standard,
proven for repeatable applications. Such standards result from innovations in
technology, marketing and management. A typical quality improvement of this
type might be to redesign a range of products to increase the achieved
reliability from 1 failure every 5,000 hours to 1 failure every 100,000 hours.
Another example might be to improve the efficiency of the service organization
so as to reduce the guaranteed call-out time from the specified 36 hours to 12
hours or improve the throughput of a process from 1,000 components/week to
10,000 components/week. Once again, the changes needed may be simple or
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complex and might be achieved using existing technology but it may require
innovation in technology to accomplish.

The transition between where quality improvement stops and quality
control begins is where the level has been set and the mechanisms are in place
to keep quality on or above the set level. In simple terms, if quality
improvement reduces quality costs from 25% of turnover to 10% of turnover,
the objective of quality control is to prevent the quality costs rising above 10%
of turnover. This is illustrated in Figure 2.10.
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Figure 2.10 Breakthrough and control

Improving quality by better control or raising standards can be accom-
plished by the following steps.

1 Determine the objective to be achieved, e.g. new markets, products or
technologies, or new levels of organizational efficiency or managerial
effectiveness, new national standards or government legislation. These
provide the reasons for needing change.

2 Determine the policies needed for improvement, i.e. the broad guidelines to
enable management to cause or stimulate the improvement.

3 Conduct a feasibility study. This should discover whether accomplishment
of the objective is feasible and propose several strategies or conceptual
solutions for consideration. If feasible, approval to proceed should be
secured.

4 Produce plans for the improvement that specifies the means by which the
objective will be achieved.
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5 Organize the resources to implement the plan.

6 Carry out research, analysis and design to define a possible solution and
credible alternatives.

7 Model and develop the best solution and carry out tests to prove it fulfils
the objective.

8 Identify and overcome any resistance to the change in standards.

9 Implement the change, i.e. put new products into production and new
services into operation.

10 Put in place the controls to hold the new level of performance.

This improvement process will require controls to keep improvement projects
on course towards their objectives. The controls applied should be designed in
the manner described previously.

Quality assurance (QA)

The ISO definition states that quality assurance is part of quality management

focused on providing confidence that quality requirements will be fulfilled.

Both customers and managers have a need for quality assurance because they

are not in a position to oversee operations for themselves. They need to place

trust in the producing operations, thus avoiding constant intervention.
Customers and managers need:

1 Knowledge of what is to be supplied. (This may be gained from the sales
literature, contract or agreement.)

2 Knowledge of how the product or service is intended to be supplied (This
may be gained from the supplier’s proposal or offer.)

3 Knowledge that the declared intentions will satisfy customer requirements if
met. (This may be gained from personal assessment or reliance on
independent certifications.)

4 Knowledge that the declared intentions are actually being followed. (This
may be gained by personal assessment or reliance on independent audits.)

5 Knowledge that the products and services meet the specified requirements.
(This may be gained by personal assessment or reliance on independent
audits.)

You can gain an assurance of quality by testing the product/service against
prescribed standards to establish its capability to meet them. However, this only
gives confidence in the specific product or service purchased and not in its
continuity or consistency during subsequent supply. Another way is to assess
the organization that supplies the products/services against prescribed stan-
dards to establish its capability to produce products of a certain standard. This
approach may provide assurance of continuity and consistency of supply.
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Quality assurance activities do not control quality, they establish the extent
to which quality will be, is being or has been controlled. All quality assurance
activities are post-event activities and off-line and serve to build confidence in
results, in claims, in predictions, etc. If a person tells you they will do a certain
job for a certain price in a certain time, can you trust them or will they be late,
overspent and under spec? The only way to find out is to gain confidence in
their operations and that is what quality assurance activities are designed to
do. Quite often, the means to provide the assurance need to be built into the
process, such as creating records, documenting plans, documenting specifica-
tions, reporting reviews etc. Such documents and activities also serve to control
quality as well as assure it. ISO 9001 provides a basis for obtaining an
assurance of quality, if you are the customer, and a basis for controlling quality,
if you are the supplier.

Quality assurance is often perceived as the means to prevent problems but
this is not consistent with the definition in ISO 9000. In one case the
misconception arises due to people limiting their perception of quality control
to control after the event; not appreciating that you can control an outcome
before the event by installing mechanisms to prevent failure, such as
automation, mistake-proofing and failure prediction.

In another case, the misconception arises due to the label attached to the ISO
9000 series of standards. They are sometimes known as the quality assurance
standards when in fact, as a family of standards, they are quality management
system standards. The requirements within the standards do aim to prevent
problems, and consequently the standard is associated with the term quality
assurance. 1ISO 9001 is designed for use in assuring customers that suppliers
have the capability of meeting their requirements. It is true that by installing a
quality management system, you will gain an assurance of quality, but
assurance comes about through knowledge of what will be, is being or has
been done, rather than by doing something. Assurance is not an action but a
result. It results from obtaining reliable information that testifies to the
accuracy or validity of some event or product.

Labelling the prevention activities as quality assurance activities may have a
negative effect, particularly if you have a Quality Assurance Department. It
could send out signals that the aim of the Quality Assurance Department is to
prevent things from happening! Such a label could unintentionally give the
department a law enforcement role.

Quality Assurance Departments are often formed to provide both customer
and management with confidence that quality will be, is being and has been
achieved. However, another way of looking upon Quality Assurance Depart-
ments is as Corporate Quality Control. Instead of measuring the quality of
products, they are measuring the quality of the business and by doing so are
able to assure management and customers of the quality of products and
services. The following steps can obtain an assurance of quality:
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1 Acquire the documents that declare the organization’s plans for achieving
quality.

2 Produce a plan that defines how an assurance of quality will be obtained, i.e.
a quality assurance plan.

3 Organize the resources to implement the plans for quality assurance.

4 Establish whether the organization’s proposed product or service possesses
characteristics that will satisfy customer needs.

5 Assess operations, products and services of the organization and determine
where and what the quality risks are.

6 Establish whether the organization’s plans make adequate provision for the
control, elimination or reduction of the identified risks.

7 Determine the extent to which the organization’s plans are being imple-
mented and risks contained.

8 Establish whether the product or service being supplied has the prescribed
characteristics.

In judging the adequacy of provisions you will need to apply the relevant
standards, legislation, codes of practice and other agreed measures for the type
of operation, application and business. These activities are quality assurance
activities and may be subdivided into design assurance, procurement
assurance, manufacturing assurance etc. Auditing, planning, analysis, inspec-
tion and test are some of the techniques that may be used.

Level of attention to quality

Whilst the decision to make the management of quality a strategic issue will be
an executive decision, the attention it is given at each level in the
organization will have a bearing on the degree of success attained. There
are three primary organization levels: the enterprise level, the business level and
the operations level(Watson, Gregory H., 1994)%. Between each level there are
barriers.

At the enterprise level, the executive management responds to the ‘voice” of
ownership and is primarily concerned with profit, return on capital employed,
market share etc. At the business level, the managers are concerned with
products and services and so respond to the ‘voice’ of the customer. At the
operational level, the middle managers, supervisors, operators etc. focus on
processes that produce products and services and so respond to the ‘voice’ of
the processes carried out within their own function.

In reality, these levels overlap, particularly in small organizations. The CEO
of a small company will be involved at all three levels whereas in the large
multinational, the CEO spends all of the time at the enterprise level, barely
touching the business level, except when major deals with potential customers
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Table 2.5 Attention levels

Organizational ~ Principle  Basic Team Performance  Typical Quality  Ideal Quality

level Process Structure Issue Focus ~ System Focus System Focus
Focus

Enterprise Strategic  Cross-Business Ownership  Market Strategic

Business Business Cross-Functional =~ Customer Administrative  Business Process

Operations Work Departmental Process Task Process Work Process

are being negotiated. Once the contract is won, the CEO of the multinational
may confine his or her involvement to monitoring performance through
metrics and goals.

Quality should be a strategic issue that involves the owners because it
delivers fiscal performance. Low quality will cause fiscal performance
ultimately to decline.

The typical focus for a quality management system is at the operations level.
ISO 9000 is seen as an initiative for work process improvement. The
documentation is often developed at the work process level and focused on
functions. Much of the effort is focused on the processes within the functions
rather than across the functions and only involves the business level at the
customer interface, as illustrated in Table 2.5. For the application of ISO 9000 to
be successful quality has to be a strategic issue with every function of the
organization embraced by the management system that is focused on
satisfying the needs of all interested parties.

Quality management systems
Philosophy

A system is an ordered set of ideas, principles and theories or a chain of
operations that produce specific results and to be a chain of operations, the
operations need to work together in a regular relationship. Shannon defined a
system as a group or set of objects united by some form or regular interaction
or interdependence to perform a specified function (Shannon, R. E., 1975)°.
Deming defines a system as a series of functions or activities within an
organization that work together for the aim of the organization. These three
definitions appear to be consistent although worded differently.

A quality management system is not a random collection of procedures,
tasks or documents (which many quality systems are). Quality management
systems are like air conditioning systems — they need to be designed. All the
components need to fit together, the inputs and outputs need to be connected,
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sensors need to feed information to processes which cause changes in
performance and all parts need to work together to achieve a common
purpose.

ISO 9000 defines a quality management as a set of interrelated or interacting
processes that achieve the quality policy and quality objective. But the word
quality gets in the way of our thinking. It makes us think that quality
management systems operate alongside environmental management systems,
safety management systems, and financial management systems. In clause 3.11
of ISO 9000 it is stated that the quality management system is ‘that part of the
organization’s management system that focuses on the achievement of outputs
in relation to the quality objectives’, therefore the quality management system
must exist to achieve the organization’s quality objectives. This concept was
unclear in the 1994 version with the result that many quality systems were
focused on procedures for their own sake rather than on serving objectives. It
would appear therefore that other parts of the management system are
intended to serve the achievement of specific objectives. For example we could
establish:

® Safety systems to serve safety objectives

® Environmental systems to serve environmental objectives

® Security systems to serve security objectives

® Human resource systems to serve human resource objectives
® Marketing systems to serve marketing objectives

@ Innovation systems to serve innovation objectives

@ Financial systems to serve financial objectives

However, several questions arise; Are quality objectives, objectives of the same
kind as the other objectives or are these other objectives a subset of quality
objectives?” and ‘Is the quality management system just one of a series of
systems or is it the parent system of which the others are a part?’

To find the answer it is necessary to go back a step. Which comes first an
objective or a need? We don’t set financial objectives because we think its a
good idea, there is a need that has its origins in the organization’s mission
statement. The mission statement tells us what our goal is — where are we
going. Without customers there is no business therefore the basic purpose of
a business is to satisfy a particular want in society and so create a customer.
Its mission is related to these wants and is expressed in specific terms. To be
effective, a mission statement should always look outside the business not
inside (Seddon, John, 2000)!°. For example a mission that is focused on
increasing market share is an inwardly seeking mission whereas a mission
that is focused on bringing cheap digital communication to the people is an
outwardly seeking mission statement. From the mission statement we can
ask, ‘What affects our ability to accomplish our goal?” The answers we get
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become our critical success factors and it is these factors that shape our

objectives.

The QMS is not part of
the management system
— IT IS the management
system

® If our success depends upon the safety of our
products then we need safety objectives.

® If our success depends upon securing the integrity
of information entrusted to us by our customers,

then we need security objectives.

® If our success depends upon the impact our operations have on the
environment, we need environmental objectives.

® If our success depends upon capital investment in modern plant and
machinery, we need financial objectives.

This list is incomplete, but if we were to continue, would we find a reason for
having quality objectives? Business will only create customers if they satisfy
their needs therefore success in all businesses depends upon fulfilling
customer needs and expectations. Quality is defined in ISO 9000 as the degree
to which a set of inherent characteristics fulfils requirements. Note that the
definition is not limited to customer requirements and that the inherent

Outputs and Outcomes

Outputs tend to imply
products and services
whereas outcomes include
impacts of the business
on its surroundings, its
employees etc.

characteristics are limited to products. It could apply
to any set of requirements — internal or external,
technical or non-technical including health, safety
and environmental requirements. It could also apply
to any process outcome — products, services, deci-
sions, information, impacts etc. It extends to all those
with an interest in the business. Quality is therefore a

term that describes the condition of business out-

comes. Everything a business does must directly or
indirectly affect the condition of its outcomes and therefore all business
objectives are quality objectives. Therefore we do not need quality objectives in
addition to all the other objectives because all objectives are quality objectives
and the quality management system is not part of the management system — it
is the management system. We can therefore describe the relationship between
the management system and the organization diagrammatically as shown in
Figure 2.11.

The management system is the way the organization operates, the way it
carries out its business, the way thing are. Its purpose is to enable the
organization to accomplish its mission, it purpose, its goals and its objectives.
All organizations possess a management system. Some are formal — some are
informal. Even in a one-person business, that person will have a way of
working — a way of achieving his or her objectives. That way is the system and
comprises the behaviours, processes and resources employed to achieve those
objectives. The system comprises everything that affects the results. It only has
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Figure 2.11 The business management cycle

to be formalized when the relationships grow too large for one person to
manage by relying on memory.

It is unlikely that you will be able to produce and sustain the required
quality unless you organize yourselves to do so. Quality does not happen by
chance — it has to be managed. No human endeavour has ever been successful
without having been planned, organized and controlled in some way.

Scope of the system

As the quality management system is the means by which the organization
achieves its objectives, it follows that the scope of the system (what it covers)
is every function and activity of the organization that contributes to these
objectives. This should leave no function or activity outside the system. The
system must also include suppliers because the organization depends upon its
suppliers to achieve its objectives. The chain of processes from the customer
interface and back again includes the suppliers.

Including every function and activity within the system should not be
interpreted as compelling every function and activity to certification to ISO
9001 — far from it. The scope of the system does not need to be the same as the
scope of certification as was explained in Chapter 1 and addressed further in
Chapter 3.

Design of the system

Imagine you are designing an air-conditioning system. You would commence
by establishing the system requirements, then designing a system that meets
the requirements, documenting the design and building a prototype. You
would then test it and when satisfied it functions under the anticipated
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operating conditions, launch into production. If problems are detected during
production, solutions would be developed and the design documentation
changed before recommencing production. If problems were experienced
during maintenance, the design documentation would be consulted to aid in
the search for the fault. If improvements are to be made, once again the design
documentation would be consulted and design changes made and the
documentation revised before implementation in production. This traditional
cycle for products therefore has some redeeming features:

® Design does not commence without a specification of requirements — if it
does, the wrong product is likely to be designed.

® Designs are documented before product is manufactured — if they are not
documented, it is likely that the product cannot be manufactured or will not
fit together or function as intended.

® Designs are proven before launching into production - if production
commences before design proving, the product will probably fail on test or
in service.

® Design documentation is changed before changes are implemented in
production — if documentation is not changed before implementation, the
product will be different each time it is made; solved problems will recur
and no two installations will be alike.

If we apply the same logic to the design and implementation of a management
system, we would

® Define the requirements before commencing management system design i.e.
we would establish the objectives the system is required to achieve.

® Document the management system design before implementation.

® Verify that the management system meets the requirements before commit-
ment to full operation.

® Document changes to the management system before implementation in
practice.

But what often happens is:

® Management system development commences without a specification of
requirements or a clear idea of the objectives that need to be achieved.

® The management system is documented before it has been designed.

® The management system is made fully operational before being verified it
meets the requirements.

e Changes are made to practices before they are documented.

® Improvements are made to the management system without consulting the
documentation because it is often out of date.
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As the management system is the means by which the organization achieves its
objectives, the management system delivers the organization’s products. (This
includes hardware, software, services and processed material including
information products.)

If we analyse the factors upon which the quality of these products depend
we would deduce they include:

® The style of management — autocratic, democratic, participative, directive
etc;

® The attitude and behaviour of the people — positive, negative etc.;

® The capability of the available resources — capacity, responsiveness,
technology;

® The quantity and quality of the available resources — materials, equipment,
finance, people;

® The condition and capability of the facilities, plant and machinery;

® The physical environment in which people work — heat, noise, cleanliness
etc,;

® The human environment in which people work — freedom, empowerment,
health and safety.

It follows therefore that a management system consists of the processes
required to deliver the organization’s products and services as well as the
resources, behaviours and environment upon which they depend. It is
therefore not advisable to even contemplate a management system simply as a
set of documents or if we do go someway towards ISO 9000:2000, a set of
processes that simply converts inputs into outputs. Three out of the seven
factors above relate to the human element — we therefore cannot afford to
ignore it.

Process management

The 1994 version of ISO 9000 created a notion that quality management was
about following procedures. This is regrettable because quality management
has always focused on the result — the outputs of the organization and on
whether they meet customer requirements. The endeavours of those involved
in quality management have been focused on the engine that produces these
results — trying to make it deliver results that met customer needs and
expectations. This focus has become somewhat blurred by all the campaigns,
initiative and slogans that have handicapped the field. They have caused us to
take our eye off the ball. Often good intentioned initiatives, they have only
focused on one aspect of quality management. Many have only focused on the
production operations and those that focused on management have not been
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associated with quality management. But that is changing — quality is now a
strategic issue. We just have to change the way we perceive various aspects of
quality management if these various tools, techniques and ideas are to be
successful.

As indicated previously, the management system consists of a series of
processes interconnected in a manner that enables the organization to achieve
its objectives.

Until the spread of ISO 9000, organizations focused on fixing processes and
problems with the output not on refining procedures. However, in view of the
confusion that has arisen between processes and procedures a short diversion
to explain the differences is appropriate. This is illustrated in Table 2.6.

A view that is emerging in the literature supporting ISO 9000:2000 is that the
procedural approach is about how you do things and processes are about what
you do. This is misleading as it places the person outside the process when in
fact the person is part of the process. It also sends out a signal that processes
are just a set of instructions rather than a dynamic mechanism for achieving
results. This message could jeopardise the benefits that could be gained from
using the process approach.

Table 2.6 Contrasting procedures with processes (Hoyle, David and Thompson,

John, 2000)¢

Procedures

Processes

Procedures are driven by completion of
the task

Procedures are implemented

Procedure steps are completed by
different people in different
departments with different objectives

Procedures are discontinuous

Procedures focus on satisfying the rules

Procedures define the sequence of steps
to execute a task

Procedures may be used to process
information

Procedures exist — they are static

Procedures cause people to take actions
and decisions

Processes are driven by achievement of
a desired result

Processes are operated

Process stages are completed by
different people with the same
objectives — departments do not matter

Processes flow to conclusion

Processes focus on satisfying the
interested parties

Processes transform inputs into outputs
through use of resources

Information is processed by use of a
procedure

Processes behave — they are dynamic

Processes cause things to happen
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Finding a definition

There are different schools of thought on what constitutes a process.

A process is defined in ISO 9000 as a set of interrelated or interacting activities
which transforms inputs into outputs and goes on to state that processes in an
organization are generally planned and carried out under controlled conditions to add
value. The inclusion of the word generally tends to suggest that organizations
may have processes that are not planned, not carried our under controlled
conditions and do not add value and indeed they do!

Juran defines a process (Juran, J. M., 1992)!! as a systematic series of actions

directed to the achievement of a goal. In Juran’s
model the inputs are the goals and product features
and the outputs are product features required to
meet customer needs. The ISO 9000 definition does
not refer to goals or objectives.

Hammer defines a process (Hammer, Michael and
Champy, James, 1993)!? as a collection of activities
that takes one or more kinds of inputs and creates an
output that is of value to the customer. Hammer
places customer value as a criterion for a process
unlike the ISO 9000 definition.

Davenport defines a ‘process (Davenport, T. H.,
1993)"% as a structured measured set of activities
designed to produce a specified output for a partic-
ular customer or market.

Procedures versus
Processes

The procedural approach
is about doing a task,
conforming to the rules,
doing what we are told

to do.

The process approach
is about, understanding
needs, doing whatever it
takes to make it happen,
finding the best way of
fulfilling these needs even
if it means changing the
way we do our job.

The concept of adding value and the party
receiving the added value is seen as important in these definitions. This
distinguishes processes from procedures (see below).

It is easy to see how these definitions can be misinterpreted and result in
people simply drawing flowcharts and calling them processes. They may
describe the process flow but they are not in themselves processes because they
simply define transactions. A series of transactions can represent a chain from
input to output but it does not cause things to happen. Add the resources, the
behaviours, the constraints and make the necessary connections and you might
have a process that will cause things to happen.

Business process reengineering

Most organizations are structured into functions that are collections of
specialists performing tasks. The functions are like silos into which work is
passed and executed under the directive of a function manager before being
passed into another silo where it waits its turn because the people in that silo
have different priorities and were not lucky enough to receive the resources
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they requested. Each function competes for scarce resources and completes a
part of what is needed to deliver product to customers. This approach to work
came out of the industrial revolution influenced firstly by Adam Smith and
later by Frederick Taylor, Henry Fayol and others. When Smith and Taylor
made their observations and formulated their theories, workers were not as
educated as they are today. Technology was not as available and machines
not as portable as they are today. Transportation of goods and information in
the 18th and 19th centuries was totally different from today. As a means
to transform a domestic economy to an industrial economy the theory was
right for the time. Mass production would not have been possible under the
domestic systems used at that time.

Reengineering is the fundamental rethinking and radical redesign of
business processes to achieve dramatic improvements in critical contemporary
measures of performance such as costs, quality, service and speed (Hammer,
Michael and Champy, James, 1993)!“. Business process reengineering is about
turning the organization on its head. Abandoning the old traditional way of
organizing work as a set of tasks to organizing it as a process. Reengineering
means scrapping the organization charts and starting again.

ISO 9001 is not requiring reengineering. It is requiring that work be managed
as a process so that its performance is evaluated on resultant customer value.
In identifying the business processes, the sub-processes, the tasks and the
functions through which work passes opportunities for improvement may be
detected. These can be prioritized for action as part of a continual improvement
programme.

Process characteristics

We can conceive of three different types of processes:

® Processes that convert inputs into outputs without adding value (ie. a
process without a specified purpose, a procedure the purpose of which is to
define a series of activities, the middleman in a supply chain who simply
bills a handling charge but adds no value)

® Processes that convert inputs into outputs with perceived added value for
the internal customer but no added value for external parties (i.e. the
manager who sets up processes to produce reports that protect the manager
from blame but do not add value for customers)

® Processes that convert inputs into outputs of added value for the external
interested party (i.e. a process that creates products or services possessing
benefits that add value for customers, a process that provides employees
with greater skills and adds value for employees, a process that reduces
airborne emissions from the facility and adds value for the community)
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Process purpose

From the definitions of a process it is clear that every process needs a purpose
for it to add value. The purpose provides a reason for its existence. The
purpose statement should be expressed in terms of what the process does and
in doing so identify what is to be converted. The purpose of a sales process
may be to convert prospects into orders for the organizations products. Instead
of calling the process a sales process you could call it the prospect to order
process. Similarly the purpose of a design process may be to convert customer
needs into product features that satisfy these needs.

Process objectives

Process objectives provide a means to measure the effectiveness with which the
process fulfils its purpose. The objectives of the sales process might be to
maintain the rate at which prospects are converted into orders at or above 45%.
Another objective might be to induce 50% of the market segment to be aware
of organization’s products and services. A human resource process objective
might be to ensure 80% of staff receives the training that has been identified
within the budget period. A technique often used to test the soundness of
objectives is SMART (Specific, Measurable, Achievable, Realistic and Timely).
Further details of SMART are provided in Chapter 5 under Setting objectives.

Process inputs

The inputs of a process are considered to be those things that are transformed
by the process into outputs. Under these conditions, the input has to change in
some way. This implies that instructions, requirements, objectives or any
documents are not inputs because they are not transformed. They are the same
at the end of the process as they were when they entered it. It is not the
requirement that is changed but a product generated from the requirement.
However, if you enquire of a person as to what the process inputs are, they will
no doubt tell you of all the things that are needed for the process to commence.
Within the items mentioned would be the information that triggers the work —
the instruction, the order, the phone call etc. In reality, therefore, anything
received by a process is an input whether or not it is transformed.

Process outputs

The outputs of a process are considered to be the tangible or intangible results
such as a product or advice. However, in addition to outputs, processes have
outcomes. There is an effect that the process has on its surroundings. An
outcome of a process may be a detrimental affect on the environment.
Satisfaction of either customers or employees is an outcome not an output.
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Process resources

The resources in a process are the supplies that can be drawn upon when needed
by the process. Resources are classified into human, physical and financial
resources. The physical resources include materials, equipment, plans, machin-
ery but also include time. Human resources include managers and staff
including employees, contractors, volunteers and partners. The financial
resources include money, credit and sponsorship. Resources are used or
consumed by the process. There is a view that resources to a process are used
(not consumed) and are those things that don’t change during the process.
People and machinery are resources that are used (not consumed) because they
are the same at the start of the process as they are at the end, i.e. they don’t lose
anything to the process. Whereas materials, components and money are either
lost to the process, converted or transformed and are therefore process inputs.
People would be inputs not resources if the process transforms them.

Process constraints

The constraints on a process are the things that limit its freedom. Actions
should be performed within the boundaries of the law, regulations impose
conditions on hygiene, emissions and the internal and external environment.
They may constrain resources (including time), effects, methods, decisions and
many other factors depending on the type of process, the risks and its
significance with respect to the business and society. Some people call these
things controls rather than constraints but include among them, the customer
requirements that trigger the process and these could just as well be inputs.
Views differ and whilst a purist might argue that requirements are controls
not inputs, and materials are inputs not resources, it matters not in the

Resources

l

—Inputs—»| PROCESS —Outputs—

|

Constraints

Figure 2.12 Conceptual process
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PURPOSE
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OBJECTIVES

<z

INPUTS ) PROCESS ), OUTPUTS

RESULTS

Figure 2.13 A managed process (excluding resources and constraints)

management of quality. All it might affect is the manner in which the process
is described diagrammatically. The requirements would enter the process from
above and not from the side if you drew the chart as a horizontal flow. The
symbolic view of a process given in Figure 2.12 is only one view of a process.
The danger in drawing the process as a flow from input to output is that you
might omit the provisions that need to be in place to manage the process. This
is illustrated in Figure 2.13. The resources and constraints are not shown for
clarity.

Process results

The outputs are things, they do result from a process — of that there is no doubt
— but the measurable results of the process are the outcomes:

® Is the process delivering outputs that meet the input requirements?
® Is the process operating efficiently?
® [s the process effective?

These questions are not answered by a single process output but by monitoring
and measurement taken of the outcomes — not the output.

Process classes

There are two classes of organizational processes — macro-processes and micro-
processes. Macro-processes are multi-functional in nature consisting of
numerous micro-processes. Macro-processes deliver business outputs and
have been referred to as Business Processes for nearly a decade or more. For
processes to be classed as business processes they need to be in a chain of
processes having the same stakeholder at each end of the chain. The input is an
input to the business and the output is an output from the business. This is so
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that the outputs can be measured in terms of the inputs. If the outputs were a
translation of the inputs they could not be measured against the inputs.

There is a view that design is not a business process because the stakeholders
are different at each end. On the input end could be marketing and the output
end could be production. Under this logic, production would not be a business
process because on the input could be sales and the output could be the
customer. Therefore the business process flow is: customer — sales — production
— distribution — finance — customer.

The sales process takes the order from the customer and routes it to the
production process. The production process supplies product to the distribu-
tion process and the distribution process delivers product to the customer,
collects the cheque and routes it to the finance process where it is put into the
bank and turned into cash. The business process is therefore ‘order to cash’ or
order fulfilment. With this convention, there would be only four business
processes in most organizations. These are displayed diagrammatically in
Figure 2.14 with Table 2.7 showing the stakeholders.

Micro-processes deliver departmental outputs and are task oriented. In this
book these are referred to as Work Processes. A management system is not just
a collection of work processes, but also the interconnection of business
processes. The relationship between these two types of processes is addressed

in Table 2.8 (Juran, J. M., 1992)'°,

CUSTOMERS

REGULATIONS Money
Research Research
* # Standards/Statutes
|
Enquiries/
Contracts MARKETING
Customer Needs &
Expectations
New project Y
BUSINESS MANAGEMENT <
People/ l
material/
Customer Supplied equipment/_ RESOURCE MANAGEMENT
Product processes
People
v v
_ Product/Service

ORDER FULFILMENT
LABOUR MARKET

Product/service SUPPLIERS Customer Feedback

CUSTOMERS

Figure 2.14 Generic system model
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Table 2.7 Business process stakeholders

Business process

Input stakeholder

Output stakeholder

Business management

Marketing
Order fulfilment

Resource management

Shareholders,
Owners

MD
Customer

Resource user

Shareholders,
Owners

MD
Customer

Resource user

Table 2.8 Relationship of business process to work processes

Scope

Business process

Work process

Relationship to
organization hierarchy
Ownership of process

Level of attention

Relationship to
business goals

Responsibility

Customers

Suppliers

Measures

Units of measure

Unrelated

No natural owner

Executive level

Directly related

Multifunctional

Generally external or other

business processes

Generally external or other
business processes

Quality, cost delivery

Customer satisfaction,
shareholder value, cycle
time

Closely related

Departmental head or
supervisor

Supervisory or operator
level

Indirectly related and
sometimes (incorrectly)
unrelated

Single function

Other departments or
personnel in same
department

Other departments or
personnel in same
department

Errors, quantities,
response time

% Defective, % Sales
cancelled, % Throughput
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Making the connections

It is important to visualize the complete picture when setting out to define and
manage your processes. Processes exist in a context to deliver against an
objective that also serves to deliver a strategic objective. As illustrated in Figure
2.11, there is a continuum from interested parties to mission through the system
to results and back to the mission. The arrows form connections so that thereis a
clear line of sight from the results to the mission and this will only be accom-
plished if those carrying out strategic planning realize that processes cause
results. Processes will not cause the right results unless the process objectives
have been derived from the mission. The measures employed to indicate work
process performance need to relate to the measures employed in the related
business process so that when all the measures indicate that the system is
performing as it should, the strategic objectives are being achieved.

Process effectiveness

A process should be effective but what determines its effectiveness? How
would you know whether a process is effective? Effectiveness is about doing
the right things — so what should a process do? Firstly and most obviously the
process should deliver the required output — a decision, a document, a product
or a service. But there is much more. It is not sufficient merely to deliver
output. Output that is of poor quality is undesirable as is output that is late. But
even when the output is of good quality and on time there are other factors to
be considered. If in producing the output the laws of the land are breached, the
process is clearly not effective. If in producing the output, the producers are
exploited, are forced to work under appalling conditions or become de-
motivated and only deliver the goods when stimulated by fear, the process is
again not effective. So we could fix all these factors and deliver the required
output on time and have satisfied employees.

Employees are but one of the stakeholders — customers are the most
important and although an output may be of good quality to its producers, it
may not be a product that satisfies customers. The costs of operating the
process may not yield a profit for the organization and its shareholders, and
even if in compliance with current environmental laws, it may waste natural
resources, dissatisfy the community and place unreasonable constraints upon
suppliers such that they decline to supply the process’s material inputs. There
is therefore only one measure of process effectiveness — that the process
outcomes satisfy all interested parties.

Summary

In this chapter we have examined the basic concepts that underpin the body of
knowledge of quality management relative to ISO 9000. We have discovered
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that knowledge of ISO 9000 alone is insufficient to be able to apply the concepts
and principles of quality management that are expressed in ISO 9000. We
demonstrated that the terms used in ISO 9000 are much more than words but
labels for universal principles that help us discover the right things to do. With
a clear understanding of these principles we should not only be able to
determine the rationale for the ISO 9000 requirements but determine the
actions needed where the requirements are less detailed and in so doing use
ISO 9000 in a manner that will bring lasting benefits to the organization.

Basic concepts — Food for thought

1

10

11
12

13

14

15

Without a set of principles, achieving a common understanding in the field
of quality management would be impossible.

In supplying products or services there are three fundamental parameters
that determine their saleability — price, quality and delivery.
Organizations exist because of their ability to satisfy their customers and
other interested parties.

It is quite possible for an organization to satisfy its customers and fail to
satisfy the needs of the other interested parties.

The needs of all parties have to be satisfied in order for quality to be
achieved.

Products or services that do not possess the right features and character-
istics either by design or by construction are products of poor quality.

A gold-plated mousetrap that does not fail is not a success if no one needs
a gold-plated mousetrap!

The more prescription we have the more we get immersed in the detail and
lose sight of our objectives.

Customer focus means putting your energy into satisfying customers and
understanding that profitability or avoidance of loss comes from satisfying
customers.

People naturally concentrate on what is measured - it is therefore vital that
leaders measure the right things.

Processes are dynamic — they cause things to happen.

The behaviour of any part of a system has some effect on the behaviour of
the system as a whole.

Everyone in the organization should be continually questioning its
performance and seeking ways to reduce variation, improve their methods
and seeking better ways of doing things.

The factual approach leads us to control activities based on fact rather than
opinion or emotion.

Organizations depend on their suppliers as much they depend on their
customers.
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Control is sometimes perceived as undesirable as it removes freedom, but
if everyone were free to do just as they liked there would be chaos.
Keeping the process under control is process control. Keeping the process
within the limits of the customer specification is quality control.

Putting out fires is not improvement of the process; it only puts the process
back to where it should have been in the first place.

Quality assurance activities do not control quality, they establish the extent
to which quality will be, is being or has been controlled.

Quality should be a strategic issue that involves the owners because it
delivers fiscal performance.

We do not need quality objectives in addition to all the other objectives
because all objectives are quality objectives.

All organizations possess a management system. Some are formal — some
are informal.

The quality management system is the means by which the organization
achieves its objectives and therefore no function or activity should be exist
outside the system.

A series of transactions can represent a chain from input to output but it
does not cause things to happen.

Only when you add the necessary resources, behaviours and constraints
and make the necessary connections will you have a process that will cause
things to happen.

There is only one measure of process effectiveness — that the process
outcomes satisfy all interested parties.
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Chapter 3

Role, origins and application of
ISO 9000

The past has only got us to where we are today;
it may not necessarily get us to where we want to be

John Thompson

The role of ISO 9000

What is 1ISO 90007?

ISO 9000:2000 is a series of three International Standards for Quality
Management Systems. They specify requirements and recommendations for
the design and assessment of management systems. ISO 9000 is not a product
standard. None of the standards in the family contain requirements with which
a product or service can comply. There are no product acceptance criteria in
ISO 9000 so you can’t inspect a product against the standard.

What is the purpose of ISO 90007?

The purpose of these standards is to assist organizations of all types to
implement and operate effective quality management systems. These stan-
dards provide a vehicle for consolidating and communicating concepts in the
field of quality management that have been approved by an international
committee of representatives from national standards bodies. It is not their
purpose to fuel the certification, consulting, training and publishing industries.
The primary users of the standards are intended to be organizations acting as
either customers or suppliers.
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What is the ISO 9000 family of standards?

The three standards in the family are

ISO 9000 Quality management systems — Fundamentals and vocabulary

ISO 9001 Quality management systems — Requirements

ISO 9004 Quality management systems — Guidelines for performance
improvements

What is the purpose of these standards?

Each standard fulfils a different purpose.

The purpose of ISO 9000 is to provide an appreciation of the fundamental
principles of quality management systems and an explanation of the
terminology used in the family of standards.

The purpose of ISO 9001 is to provide requirements which if met will enable
organizations to demonstrate they have the capability to consistently provide
product that meets customer and applicable regulatory requirements. ISO 9001
states that the standard can be used to assess the organization’s ability to meet
customer, regulatory and the organization’s own requirements.

The purpose of ISO 9004 is to provide guidance for improving the efficiency,
effectiveness and overall performance of an organization.

ISO 9001 and ISO 9004 have been developed as a consistent pair of standards
that complement each other. They have a common structure but can be used
independently. ISO 9004 is not intended as a guide to ISO 9001. Although ISO
9004 includes the requirements of ISO 9001 it does not contain an explanation
of these requirements or guidance in meeting them.

Why would we need to use these standards?

It is imperative that all three standards are studied for the following
reasons:

ISO 9000 contains the definitions of terms used in the family of standards.
Without an understanding of the terms, the standards are prone to mis-
interpretation. ISO 9000 also contains the general concepts and principles that
apply to quality management and quality management systems in particular.
Although they are not requirements, the context and interpretation of the
requirements will not be understood without an appreciation of the concepts
that underpin the requirements.

ISO 9001 contains requirements for a quality management system. This
standard should be used in contractual situations where the customer requires
its suppliers to demonstrate they have the capability to consistently produce
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product that meets customer requirements. The theory is that if suppliers can
show they do all the things in ISO 9001, only conforming product would be
shipped to customers. This would (in theory) reduce the need for customers to
verify product on receipt. Third parties can also use the standard to assess the
capability of organizations to provide product that meets customer and
regulatory requirements. Organizations can use ISO 9001 as a model in
designing their management systems providing they also use ISO 9000 and ISO
9004. On its own ISO 9001 does not define everything an organization needs to
do to satisfy its customers.

ISO 9004 contains guidance on developing and improving a quality
management system. This standard should be used as guidance in designing,
operating and improving a management system. It is not intended for
contractual or assessment purposes but when used internally there may be
benefits in using the standard as a basis for assessing current capability. There
is no doubt that if an organization were to follow the guidance given in
ISO 9004, it would have no problem in demonstrating it had an effective
management system.

Why was ISO 9000 created?

The standards were created to facilitate mutual understanding of quality
management system requirements in national and international trade. The
associated certification schemes that are not a requirement of any of the
standards in the ISO 9000 family were launched to reduce costs of customer-
sponsored audits performed to verify the capability of their suppliers. The
schemes were born out of a reticence of customers to trade with organizations
that had no credentials in the market place.

The standard was primarily intended for situations where customers and
suppliers were in a contractual relationship. It was not intended for use where
there was no contractual relationship. However, the 1994 version has been
applied in non-contractual situations with the result that organizations created
over complicated systems with far more documentation than they needed. In
non-contractual situations there is usually no need to demonstrate potential
capability. Customers normally purchase on the basis of recommendation or
prior knowledge. Even in contractual situations, demonstration of capability is
often only necessary when the customer cannot verify the quality of the
products or services after delivery. The customer may not have any way of
knowing that the product or service meets the agreed requirements until it is
put into service by which time it is costly in time, resource and reputation to
make corrections. In cases where the customer has the capability to verify
conformity, the time and effort required is an added burden and its elimination
helps reduce costs to the end user.
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It is clear that customers need confidence in the quality of products supplied
and would require some evidence that addressed this need. ISO 9000 was a
neat solution to this problem as it embodied most of the requirements
customers needed to obtain an assurance of quality. Any additional require-
ments could be put into the contract. Standardization in this case improved
efficiency in getting orders out. However, in the mad rush to use ISO 9000, the
buyers in the purchasing departments overlooked a vital step. Having
determined the product or service to be procured and the specification of its
characteristics, they should have asked themselves a key question:

Are the consequences of failure such that we need the supplier to demonstrate it
has the capability to meet our requirements or do we have sufficient confidence
that we are willing to compensate for any problems that might arise?

In many cases, using ISO 9000 as a contractual requirement was like using a
sledgehammer to crack a nut — it was totally unnecessary and much simpler
models should have been used.

What does ISO 9000 apply to?

The ISO 9000 family of standards can be applied to all organizations regardless
of type, size and product provided. The 1994 versions were particularly
focused on the manufacturing sector, but this has largely been remedied in the
2000 version.

They are standards that apply to the management of an organization and
only the management can and should decide how it will respond to these
standards and recommendations.

Origin of ISO 9000

The story of ISO 9000 is a story of standards, methods and regulation. The brief
history that follows is in no way comprehensive but is intended to illustrate
four things:

@ that standards are an ancient concept that survived several millennia;

® that a means of verifying compliance often follows the setting of
standards;

@ that the formalizing of working practices is centuries old and seen as a
means to consistently meet standards;

o that market regulation (relative to the standard of goods and services) has
been around for centuries for the protection of both craftsmen and
traders.
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ISO 9000 is a symptom of practices that were around centuries before anyone
coined the term quality management. It is in some respects a natural
progression that will continue to evolve. The story is told from a British
viewpoint.

3000 BC

One cannot be certain when the concepts that underpin ISO 9000 were first
derived. The principles of inspection against standards have been around since
the Egyptians built the Pyramids. Imhotep is believed to have set standards for
stones to ensure they were uniform and used wooden gauges for measure-
ment. The practices used in organizations have been documented in one form
or another since the Sumerians developed written language around 3100 BC
and much of what was written at that time was almost exclusively for business
and administrative purposes.

Third century AD

There is some evidence to suggest that associations of traders and craftsmen
called collegia existed in ancient Rome as a means of monopolizing trade and
establishing trading practices. They were sanctioned by the central govern-
ment and were subject to the authority of the magistrates. With the fall of the
western Roman Empire, guilds disappeared from European society for more
than six centuries (Guilds, © 1994-1999).

Tenth century AD

The collegia did survive in the Byzantine Empire and particularly in what is
now Istanbul. The Book of the Prefect, a manual of government probably drawn
up around the year 900, describes an elaborate guild organization whose
primary function was the imposition of rigid controls, especially for financial
and tax-raising purposes on every craft and trade in the city (Guilds, ©
1994-1999)%

Eleventh century AD

As communities grew in size and formed towns, craftsmen or merchants
formed guilds for mutual aid and protection and for the furtherance of their
professional interests. By the 11th century in Europe, guilds performed a
variety of important functions in the local economy among which were their
monopoly of trade, the setting of standards for the quality of goods and the
integrity of trading practices. Guilds came to control the distribution and sale
of food, cloth, and other goods and compelled foreign merchants to pay a fee
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if they wanted to participate in local trade. Some outside merchants were
prohibited altogether from participating in that trade — not too dissimilar from
the use to which ISO 9000 has been put in the 20th century. Because medieval
craftsmen employed simple hand tools, the skill of the workman rather than
his equipment determined the quantity and quality of his output. There was
therefore a long period of learning for the apprentice and journeyman. Boys
were taken into the guild, served a 5-9 year apprenticeship and became a
journeyman (a paid craftsman who worked for a master). A journeyman who
provided proof of technical competence might become a master and establish
his own workshop and hire and train apprentices. The guild system was not
limited to Europe and could be found in India, China, Japan, and the Islamic
world well into the 20th century.

Thirteenth century AD

In 1300, Edward I, King of England brought in a statute that no gold or silver
be sold until tested by the ‘Gardiens of the Craft’ and struck with the leopard’s
head first known as the king’s mark (Hallmark, © 1994-1999)°.

Sixteenth century AD

By the 16th century the guild system was in decline with the emergence of
regulated companies and other associations of wealthy merchant-capitalists.

Eighteenth century AD

In 1776 Adam Smith, a Scottish social philosopher wrote Inquiry into the nature
and causes of the Wealth of Nations which changed the way work was organized
for the next 200 years. Smith observed that a number of specialist workers each
performing a single step in the manufacture of a pin could make far more pins
in a day than the same number of generalists each engaged in making whole
pins. Under the influence of Adam Smith the age of the specialist was born.
Work was broken down into its simplest tasks and each task assigned to a
specialist. No single worker ever completes a whole job - they pass their
output to others to perform further tasks until the whole job is complete. In the
economics and education of the day, this principle of the division of labour was
the perfect solution to mass production. During the industrial revolution in
Europe rigid systems of inspection were established particularly in the textile
industry where it was realized that a reputation for supplying fault-free goods
encouraged repeat orders. No doubt the inspectors were appointed on the
basis of Smith’s division of labour principle. We can trace the origin of the
quality specialist to this period and from the same principles the armies of
inspectors deployed by the military in the 19th and 20th centuries.
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Nineteenth century

Frederick Winslow Taylor conducted studies at Bethlehem Steel in North
America with the aim of increasing output. Taylor formulated the task concept
where the work of every worker is fully planned in advance and each man
receives in most cases written work instructions describing in detail the task
which he is to accomplish as well as the means to be used in doing the work.
However, with Taylor’s task concept it was intended that work was planned
not by the management alone but often by the joint effort of the worker and
management. The instructions specified not only what was to be done but also
how it was to be done and the exact time allowed for doing it. It should be
appreciated that at the turn of the 20th century, the average workers were not
well educated and lacked the knowledge to perform administrative tasks.

1900-20

In 1911, Taylor developed his principles of scientific management that are often
condemned today as the cause of industrial strife and inefficiency but there are
a number of principles that still hold true today and have found their way into
ISO 9000. Taylor’s principles (Hodgetts, Richard M., 1979)* were as follows:

1 ‘Develop a science for each element of a man’s work, which replaces the old
rule of thumb method’. Nothing intrinsically wrong with this and clearly in
line with the principles of ISO 9000 — understanding the nature of the task
and planning for a successful outcome rather than relying on chance.

2 ‘Scientifically select and then train, teach and develop the workman, whereas
in the past he chose his own work and trained himself as best he could’.
Again in general this principle remains valid today and is embodied in the
Excellence Model and ISO 9000. The only difference is that employees have
more opportunities now to train themselves and there is more of a
partnership between employee and manager.

3 ‘Heartily cooperate with the men so as to ensure all of the work is being done
in accordance with the principles of the science that have been developed’.
This is about doing the right things right and again embodied within
ISO 9000 and the Excellence Models. Many managers probably did not fully
apply this principle as there was not always cooperation between workers
and managers. Also this principle does not preclude workers controlling
their own output.

4 ‘There is an almost equal division of the work and the responsibility between
the management and the workers. The management takes over all of the
work for which it is better fitted than the worker, while in the past almost all
of the work and the greater part of the responsibility were thrown upon the
men’. At the time this was a practical division of labour. Where it went
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wrong was that when workers became more educated and thus had the
ability to take on the management jobs, they were denied the opportunity —
but apparently this was not what Taylor had intended.

Taylor also advocated a piecework system whereby workers received a certain
price for each piece produced based on a standard devised from a time-and-
motion study. Taylor believed that the worker could indeed benefit from this
scheme in an environment in which management took a systematic approach
to conducting its business. However, the followers of the piecework system
chose not to honour their side of the deal and devoted their attention to the
payment plan with its system of penalties for poor output. Taylor clearly
recognized that in an industrial age, work needed to be managed as a system
and that management and workers are partners within it and not adversaries.
His second principle clearly shows how important he felt training to be but
those that followed his teachings chose to ignore those principles that would
commit them to spending money. This remains true in the 21Ist century
although many organizations do see the benefits of investing in staff
development and for incentive schemes that do not penalize the worker for
management failures.

With the outbreak of the First World War in 1914, the British government
established a Ministry of Munitions to co-ordinate the production of
armaments because difficulties arose as a result of variation in the methods of
inspection. This led to a growing force of ministry inspectors. It may not have
been the right solution to the problem but in time of war it was perceived as the
only solution.

It was Henri Fayol’s contribution to management theory around 1916 that
separated work into functions. Fayol recognized the need to separate technical
activities from administrative activities in industry on the basis that a worker’s
chief characteristic is technical ability and the administrator’s ability is
planning, organizing, command, coordination and control. Fayol believed that
separating the planning, organizing and controlling of work from performing
work, increases in efficiency could be achieved (Hodgetts, Richard M., 1979)°.
As a result, the control of work was separated from performing work because
it left workers to concentrate their abilities on production. This separation of
work by ability rather than process has continued to be the basis of
organization structures upto the present day. Most organizations are structured
by function where the functions comprise staff assigned tasks that have a
common purpose.

1950s

Formal quality systems did not appear until the early 1950s. Quality Control,
as an element of quality management emerged as a function in industry after
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WWII and the principles were codified by ] M Juran in his Quality Control
Handbook of 1951, now in its fourth edition and still the most notable book on
the subject today. In 1959 the first national standard, Mil Std 9858 on quality
program requirements was issued by the American Department of Defense.
This standard formed the foundation of all quality system standards that
followed. The requirements for corrective and preventive action, data analysis,
improvement, removal of special cause variation, contract review, work
instructions, records, document control and many more were all in this
standard of the 1950s.

1960s

Mil-Q-9858 was followed by a number of military standards relating to the
management of product quality. Procurement in the UK defence industry was
governed by contracts that invoked general inspection requirements (Form
649). This required a ‘firm’ to appoint a Chief Inspector and operate an
inspection system that applied to purchasing and production. The UK
Government posted Inspectors on defence contractor’s premises and operated
a final inspection policy. Product design was also subject to regulation through
technical standards and codes of practice but administered by a different
branch to the Inspectorate. Firms had to have Design Approval and Inspection
Approval to trade with the government. With the growth of the arms race in
the 1960s, the US Military flooded industry with standards and in 1968 Mil-
Q-9858 was used as a basis for the NATO Allied Quality Assurance
Publications (AQAP) for application to all member countries engaged in joint
defence programmes.

1970s

Shortly after the publication of NATO Quality Assurance Standards, the UK
Ministry of Defence brought out Def Stan 05-08 in 1970 which was a UK
version of AQAP-1 and in 1972 the British Standards Institution (BSI) brought
out BS 4891, ‘A guide to Quality Assurance’. Def Stan 05-08 was revised in
1973 and several standards were issued to match the AQAP standards; these
were Def Stan 05-21, 05-24 and 05-29 with corresponding guides. BSI then
issued BS 5179 in 1974 to complement the UK MoD standards. This was
heavily based on the Defence Standards but was aimed at the non-military
market, although it was only a guide. During the 1970s, the US Military
continued to publish standards governing elements of a quality system such as
Drawing Systems, Systems Engineering, Configuration Management, Correc-
tive Action, Supplier QA, Software QA and Calibration.

Contracting in the defence industry used quality assurance models to rate
the capability of suppliers and made it a condition that those not registered to



Role, origins and application of ISO 9000 89

the appropriate defence standards would not be invited to tender for work. In
an industry where national security was at stake, it paid not to take risks. The
lessons of two world wars from ammunition and equipment that failed in
service led to a series of solutions embodied within defence standards that
experience had shown would prevent failure. Failure prevention was the
driving force but cost was also an issue. In the commercial sector, contracts
were often awarded on lowest price. When you are about to jump out of an
aircraft into the jungle to suppress the enemy, it is comforting to know that the
parachute and ammunition contracts were awarded on the basis of assured
quality — not lowest price! In the commercial sector at the time, the profit
motive was very strong. Quality would be compromised for profits and this
was definitely not what the military wanted. As a result equipment was over-
engineered and overpriced but in general the equipment did the job for which
it was designed.

In 1975, Canada was the first nation to develop and publish quality system
standards for commercial (non-military) use. This took the form of the
Canadian Standards Association’s Z299 Series. In 1979, BSI published BS 5750
in three parts for contractual purposes matching the three UK Defence
Standards and the three AQAP Standards. Meanwhile contemporary standards
were published in other countries covering the same scope and by 1983 many
more countries had joined the procession but there were slight differences
between them.

1980s

In 1982 the UK Government’s white paper on Standards, Quality and
International Competitiveness encouraged British Industry to pursue Certifica-
tion to quality standards. In those days, quality assurance systems were seen as
a means to achieve product standards that were perceived as central to
international competitiveness. The White Paper triggered the birth of the
Quality System Certification infrastructure and with it the drive for BS 5750
certification. Believing that BS 5750 would relieve them of supplier assessment,
purchasers began to require their suppliers to register to BS 5750 some putting
pressure to achieve certification by a certain date or they would be removed
from the list of approved suppliers — echoes of the Guilds in the 11th century
and of the military programmes of the 1960s. In order to bump start this drive
for competitiveness, the UK’s Department of Trade and Industry launched a
scheme that offered grants to offset the costs of using consultants to help them
achieve BS 5750 registration. This scheme gained momentum on release of
ISO 9000 in 1987 and lasted well into the 1990s but on being terminated, the
demand for ISO 9000 certification in the UK levelled off.

By 1984 BSI had drafted a revision to BS 5750 1979 and in view of the
international interest in the subject encouraged the International Organization



90 /SO 9000 Quality Systems Handbook

of Standardization (ISO) to embark on an International Standard for Quality
Systems. Over 26 countries were involved in its development and whilst the
standard still bears evidence of its military pedigree, it did break the mould
and set a new world standard for quality management. ISO 9000 was
published in 1987 as a set of six standards. ISO 8402, ISO 900-1, ISO 9001,
ISO 9002, ISO 9003 and ISO 9004-1 all bearing a strong resemblance to the BS
5750 family of standards. Each country connected with its development then
brought out a national equivalent. As would be expected from a standard that
met with the agreement of 26 countries, one does not achieve a standard that
is the state of the art. There had to be compromises and the result is the
minimum standard acceptable to the majority. There followed additional
standards and guides in the ISO 9000 series as it seemed appropriate at the
time to attempt to codify the body of knowledge on quality management
through international standards.

1990s

Throughout the 1990s, the popularity of ISO 9000 grew. Initially it was used
entirely within the manufacturing sector. Having a military pedigree it was still
intended only for contractual situations but the badge that came with
certification and the drive by governments brought about a shift from
manufacturing to the service sector. Initially being used in product-related
services it soon took off among the professions, schools, health care, transport,
agriculture etc. Although there are many disadvantages, there is however one
tremendous advantage that should not be overlooked. By 1993 the number of
certifications has risen to 27,000 and by 1999 the number was 274,040
worldwide. This was some achievement because over a period of 40 years, the
teachings of Juran and Deming had apparently not reached as many
organizations — if they had, there would have been less of a demand for
ISO 9000 certification.

By 1995 the US Military had cancelled hundreds of Military Standards
among them Mil-Q-9858 from which ISO 9000 was first developed. The UK
MoD published Def Stan 05-91, 05-92 and 05-93 as their equivalents to
ISO 9000, however, they only replace the material omitted when AQAP-1 was
converted to ISO 9001. They added nothing new and regrettably the standards
perpetuate their manufacturing bias.

The Technical Committee of ISO responsible for the ISO 9000 family of
standards (TC/176) had a vision of what they desired the standards to become
and published this as Vision 2000. Being international standards, the ISO 9000
family would be subject to review every five years and so as part of the plan
the first review in 1992 was fairly superficial — a few changes in detail but no
change in concept. The second edition was published in 1994 and since then a
further 200,000 organizations gained certification. It is a pity TC 176 could not
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have made the major change when the use of the standard was relatively low.
To wait until a quarter of a million organizations have based their quality
management systems on a standard and then change it does seem irresponsible
especially as the concepts upon which the revision was based were known and
in use by 1990. TQM had been around for 10 years. Juran wrote about the
universal principles of Breakthrough and Control in 1966 and Deming wrote
Out of the crisis in 1982 addressing the key principles that should be used in
organizations to turn around the flagging economy. Both of these eminent
people had helped Japan turn around its production systems in the 1950s. But
TC/176 needed much longer to realize their vision! The vision is illustrated in
Figure 3.1 as a transition from little q to Big Q.

Q

Strategy driven
Satisfying all interested parties

EFQM , Malcolm Baldridge
1ISO9004:2000

Market driven
Best in class

1SO9001:2000
ISO 9004:1994

Customer driven
Meeting customer needs and expectations

Conformity driven

Meeting requirements 1SO9001:1994

\j

Time
Figure 3.1 Big Q to little q

Changes to ISO 9000
Changes in titles

The titles have changed — moving away from models to requirements and
guidance.

Changes in scope

The scope of the standard has changed from those activities that impact the
product to embrace all activities in an organization that serve the satisfaction of
customers. This leaves little if any activity of an organization that would be
outside the scope of the quality management system.

Changes in structure

By far the most significant change is the change in structure — away from 20
elements to a model based on five elements. The ISO 9000:2000 family of
standard is based on a process model — a model that is intended to represent
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Figure 3.2 Model of a process based quality management system

a process-based quality management system. A version of this is illustrated
in Figure 3.2.

This diagram is different to that in the standard for one simple reason. In the
standard it shows continual improvement shooting out of the cycle and
implying that it is somehow separate. It could be merely pointing out that
within the cycle is continual improvement but it is confusing. Figure 3.2 also
takes the model from ISO 9004 not ISO 9001. The figure title in both ISO 9001
and ISO 9004 is identical and the only difference is that customers are shown
in the outside boxes in ISO 9001 and Interested Parties in ISO 9004. This clearly
indicates that ISO 9001 remains focused on customers and supply of product to
meet customer requirements. It conflicts with the text of the standard because
regulations and the working environment are addressed which must include
interested parties. However, the model is a symbolic representation of the
standard rather than a management system because it bears only a vague
relationship with how organizations operate. There are however, two sig-
nificant advantages of this model.

There are no processes or systems between the needs of interested parties
and satisfying them other than are shown within the ellipse ie. the
management system. There are no other systems shown on the model — no
environmental management system, no financial management system, and no
health and safety management system — in fact only one system. However, to
confuse matters it refers to this system as a quality management system rather
than the management system.
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Figure 3.3 End-to-end processes

There are stakeholders at either end of the processes. Another way of
drawing this part of the model is shown in Figure 3.3.

Changes in content

The content has changed from 20 elements organized on the basis of what
could go wrong to four groups of requirements that focus on elements of
process management. It is however, not the fact that the original elements have
been placed onto a new structure, but that the principles upon which the
standard has been based have changed.

Changes in intent

The intent of ISO 9001 has changed from a model for quality assurance to a set
of requirements for an effective quality management. The standard is now
based on eight management principles not on what requirements were
necessary to prevent failures that experience had shown led to poor product
quality. The forgotten standard ISO 8402 is brought into the family of ISO 9000
thus making it more likely that people will use it. However, in the author’s
opinion, all three standards should have been merged into one standard thus
ensuring that everyone who possessed the requirements also possessed the
concepts, terminology and guidelines to refer to as necessary.

Much damage can be done when the requirements of ISO 9000 are taken out
of context, taken in isolation and taken literally. ISO 9000 is not a product
standard therefore it is subject to interpretation as appropriate to the conditions
in which it is being used. Whatever the initial understanding of a requirement
of ISO 9001 might be, the intent is that:

® organizations design and manage their processes effectively to achieve
corporate objectives, not that they create functional silos that compete for
resources.

® organizations choose the right things to do based on an objective analysis of
the environment in which they operate, not slavishly follow procedures that
serve no practical purpose.

® management create an environment in which people will be motivated, not
create bureaucratic systems of documentation that stifle initiative and
creativity.
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It is not the intent of the standard to imply uniformity in the structure of
quality management systems or uniformity of documentation. Although this
principle has not changed it is worth emphasizing that by moving away from
20 elements and focusing on processes, the model sends out a much stronger
signal that the management system should be built around the organization
not the standard.

Changes in language

The language in ISO 9000 has changed to reflect pressure from the user
community for a user-friendlier standard. In some cases the changes are
insignificant but in others the changes have a wider impact as indicated
below:

Subcontractor has changed to supplier and supplier changed to organization
so that there is now a supply chain represented by customer — organization —
supplier.

In ISO 9001 the term customer is used but in ISO 9004 the term, interested party
is used in order to embrace customers, employees, investors and other
parties.

Executive management has been changed to Top Management indicating that
when the standard uses the term management responsibility it is the people
who direct the organization that should address these requirements.

Specified requirements have changed to customer and regulatory require-
ments or product requirements depending on the context.

Procedures have not exactly been changed to processes but presented in a
different way that makes procedures only one element of managing an
effective process. Procedures have lost their dominance in the standard to be
replaced by the concept of managed processes.

Changes in requirement

I1SO 9001 still contains 136 ‘shall” statements, 2 less than the 1994 version so in
some respects it is no different. There were roughly 323 requirements in
ISO 9001:1994 (Hoyle, David, 1996)°. In ISO 9001:2000 there are roughly 250
requirements. This is still too many especially if we are trying to get across the
fundamental requirements of the standard. The following summarizes the
requirement of ISO 9001 at two levels: firstly as a single requirement, secondly
as a series of generic requirements.
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The basic requirement

If ISO 9001 were to be resolved into a single requirement it would be phrased
along the following lines:

The organization shall determine what it needs to do to satisfy its
customers, establish a system to accomplish its objectives and measure,
review and continually improve its performance.

Generic requirements

If the 250 or so requirements of ISO 9001 and the intentions of ISO 9004 were
to be condensed into just five simple requirements they might read as
follows:

The organization shall:

® Determine the needs and expectations of customers and other interested
parties;

e Establish policies, objectives and a work environment necessary to
motivate the organization to satisfy these needs;

® Design, resource and manage a system of interconnected processes
necessary to implement the policy and attain the objectives;

® Measure and analyse the adequacy, efficiency and effectiveness of each
process in fulfilling its purpose and objectives and;

® Pursue the continual improvement of the system from an objective
evaluation of its performance.

Key changes

There are many changes in ISO 9001. Some phrases from the 1994 version have
been retained although only 17 instances could be found. In a great many cases,
the wording has changed but not the intent. In the majority of cases, the
wording represents a new requirement often as a new topic not only addressed
in the 1994 version but also as a modification of the previous requirement
extending its scope or application. Of the new requirements the following list
presents those that are considered key to understanding the differences.
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Audits Audits of management system design, processes and conformity with
ISO 9001 — no longer limited to procedure audits

Communication Processes for internal communication rather than systems
of documentation

Continual improvement The effectiveness of the management system to be
continually improved — not merely reviewed

Contract Review Replaced by a wide-ranging review of all product require-
ments including customer, organizational and regulatory requirements — no
longer limited to contracts and tenders. The standard has moved away from
the original intention of it being used in a contractual situation to one in
which there might be no contract until after a product or service has been
developed.

Customer satisfaction Customer perceptions of the organization’s perform-
ance to be monitored as one of the measures of management system
performance

Design If the organization designs its own products and services, design
and development processes must be included in the management system (see
Exclusions below)

Documentation Determined by the organization as necessary for effective
operation of its processes — not simply as required by the standard

Linkages Organization purpose, policy, objectives, processes and results to
be linked to demonstrate effective process management

Management review Top management to review the system for its effective-
ness in enabling the organization to meet requirements of customers and other
interested parties — no longer limited to a review of audit results and customer
complaints

Marketing The processes employed to determine customer needs and
expectations must form part of the management system — no longer limited to
contract review activities

Measurement Required for all processes not only production, servicing and
installation processes

Procedures Only six procedures specified as requirements, others as needed
for effective operation and control of the processes

Processes All processes that serve the achievement of the organization’s
objectives to comprise the management system — no longer limited to
production, installation and servicing
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OMS To be designed around the organization’s processes not the elements
and clauses of the standard

Quality Manual Needs to describe the interaction between processes — is not
to be a response to each clause of the standard

Quality objectives Separate from the policy but consistent with it and
established at relevant levels and functions — the driver of continual
improvement in performance

Quality policy To be appropriate to the purpose of the organization and
provides a framework for quality objectives — not a motherhood statement

Records As needed to provide evidence of effective operation — all types of
records not simply those referred to as quality records

Requirements Commitment to meeting requirements of customer and other
interested parties — no longer limited to the organization’s own requirements

System effectiveness To be measured, analysed and continually improved
and judged by the degree to which customers are satisfied — not judged on
conformity with standard

Top management Must be involved in establishing, developing, reviewing
and improving the management system

The 1994 version was primarily aimed at quality assurance. The 2000 version
is aimed at customer satisfaction. System effectiveness is therefore not
measured on whether conformity with requirement could be demonstrated but
on whether customers are satisfied with the product.

The 1994 version required procedures to be established, documented and
maintained. The 2000 version requires processes to achieve defined objectives.
Conformity is therefore not measured on the basis of following procedures but
on whether defined objectives are achieved and whether these objectives serve
the needs of customers and other interested parties.

The 1994 version focused on correcting errors. The 2000 version focuses on
continual improvement not only by better control but also by finding better
ways of doing things (improving effectiveness).

The 1994 version required management with executive responsibility to
define its commitment to quality. The 2000 version requires top management to
demonstrate its commitment to developing, implementing and improving a
system of interrelated processes that will enable the organization to achieve its
objectives.
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There is a tremendous impact from these few differences alone. Picking out
the new clauses will illustrate this even further.

4.1 General requirement on process management
52 Customer focus

5.4.1 Quality objectives

542 Quality management system planning

5.5.3 Internal communication

6.3 Infrastructure

6.4 Work environment

7.2.1 Determination of requirement relating to product
7.2.3 Customer communication

8.2.1 Customer satisfaction

8.2.3 Monitoring and measurement of processes
8.4 Analysis of data

8.5.1 Continual improvement

The detail of each of these clauses is covered in chapters 4 to 8, but the
important message is that ISO 9001:2000 is not more of the same. It is a
completely different standard — so much so that it is questionable whether it
should have retained the same number. The scope and title have both changed
and according to the ISO rules, if this happens a new standard should be
developed. ISO 9000 was born out of the need for customers to have a common
standard to control their suppliers and to reduce multiple assessment. What is
emerging now is a standard to improve competitiveness. A standard that goes
beyond assuring quality to assuring best practice — a prescription for achieving
business excellence is therefore a new standard and not a revision. (In the
author’s opinion, the standard is so different that it should have been given a
new number. By retaining the number ISO 9000, it carries with it the baggage
collected by the previous versions, when it should be trying to create a new
direction. The number ISO 9000 will retard progress and it will be interesting
to observe the outcome).

Impact

These requirements will have considerable impact on organizations that only
saw ISO 9000 as a ‘badge on the wall’, a means of getting recognition for what
they were doing without changing anything.

It means that:

@ If organizations wish to obtain or retain certification, they will need to look
outwards towards their customers. It will not be permissible to simply meet
the organization’s specified requirements.
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® The system can no longer be a bolt-on system; in existence only to serve the
certification body and only to get the badge. The system has to cause results
and for this to happen the system and the organization are synonymous.

® Organizations can no longer choose the parts of the structure or select
functions or operations that will be subject to ISO 9000 certification. All
parts, functions, operations and activities that serve the achievement of the
organization’s objectives must be included.

® The performance of the organization relative to customer satisfaction will be
monitored as a measure of the effectiveness of the system.

® Audits will need to focus on processes not procedures and will need to
monitor performance against objectives.

® Management can no longer delegate out of sight to another person. They
have only one system; the QMS is this system. They created the system so
they must resource it, ensure it fulfils its purpose and strive for its continual
improvement.

What’s happened to the 20 elements?

When the 1994 version is compared with the 2000 version of ISO 9001, it is easy
to see why many readers would reach the conclusion that little has changed.
All the elements can be located in the new structure — albeit in a reduced
form.

4.1 Management responsibility

This element remains but has been renumbered and clause 4.1.2.2 on resources
has been expanded into a new section on resource management.

4.2 Quality system

This element has been divided up into 4 separate clauses, 3 of which are placed
in section 4 under Quality management system and the fourth in clause 7.1 under
Planning of product realization.

4.3 Contract review

This element has been placed in clause 7.2 under Customer related processes and
remains virtually unchanged.

4.4 Design control

This element remains and has been placed in section 7 under Product realization
with little change.
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4.5 Document and data control

This element has been placed in section 4 under Quality management system and
substantially reduced but retaining the original intent.

4.6 Purchasing

This element has been placed in clause 7.5 under Product realization retaining
the original intent and absorbing receiving inspection.

4.7 Customer supplied product

This element has been placed in clause 7.5 under Production and service provision
retaining the original intent. Had the architects recognized that customer
supplied property is as much a design issue as it is a production issue, they
might have raised its level in section 7.

4.8 Product identification and traceability

This element has been placed in clause 7.5 under Production and service provision
retaining the original intent. Had the architects recognized that product
identification is as much a design and purchasing issue as it is a production
issue, they might have raised its level in section 7.

4.9 Process control

This element has been placed in section 7 under Production and service provision
and substantially reduced but retains the same intent as in the original
version.

4.10 Inspection and testing

This element has been placed in section 8 under Monitoring and measurement.
The seven clauses have been reduced to three short paragraphs that retain the
same intent as in the original version.

4.11 Inspection, measuring and test equipment

This element has been placed in section 7 under Product realization so that it could
be included in the clause where exclusions were permitted. It should have been
placed in section 8 along with measurement, analysis and improvement. This is
because the principles involved are not really about controlling measuring
devices but about maintaining the integrity of measurements. Had the architects



Role, origins and application of ISO 9000 101

recognized that measurement integrity applies to all measurement — not only
physical measurements — they may have rewritten the clause and not made it
optional.

4.12 Inspection and test status

This element has been reduced to one line and placed in clause 7.5.3 on
Identification and traceability.

4.13 Control of nonconforming product

This element remains but is now placed under Measurement, analysis and
improvement in clause 8.3. This is not in fact the correct location for this
requirement as it is more to do with product realization than measurement.
Its new position is as a result of section 7 being designated as the only
section where exclusions may be permitted. Clearly control of nonconform-
ing product could not be excluded so the architects relocated the requirement
to section 8.

4.14 Corrective and preventive action

This element has been split into two and placed in section 8 under Improvement.
The wording remains very similar and does not change the meaning of these
two confusing concepts. Corrective action remains an action to prevent
recurrence of nonconformity and preventive action remains and action to
prevent the occurrence of nonconformity.

4.15 Handling storage, packaging, preservation and delivery

This element has been placed in section 7 under Product realization. It has been
reduced to two requirements of less than three lines primarily because all six
clauses addressed the same principle of controlling conforming product and
preventing deterioration.

4.16 Quality records

This element has been placed in section 4 under General quality management
system requirements and reduced to a few lines.

4.17 Internal quality audits

This element has been moved under Monitoring and measurement and largely
retains the original wording.
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4.18 Training

This element has been placed under section 6 on Resource management and
enhanced to cover competency and awareness.

4.19 Servicing

This element has been eliminated.

4.20 Statistical techniques

This element has been reduced to one line and placed in clause 8.1 under
Measurement, analysis and improvement.

Exclusions

Clause 1.2 of ISO 9001 states that where any requirement cannot be applied due
to the nature of an organization and its product, this can be considered for
exclusion. In the past organizations were able to register parts of their system
or parts of their organization and product ranges. Certification applied to some
product lines but not others. This is no longer applicable. However, exclusion is
a certification issue — not an issue with using ISO 9001 as a basis for designing
a management system.

Exclusions are limited to requirements within clause 7 meaning that you
cannot exclude requirements contained in clauses 4, 5 and 8. If you want
certification against ISO 9001, clauses 4, 5 and 8 are mandatory and any
exclusion in clause 7 are only acceptable if they do not affect the organization’s
ability or responsibility to provide product that meets customer and applicable
regulatory requirements. You cannot exclude requirements of clause 7 simply
because you do not want to meet them.

IQNet provides some useful advice for auditors for interpreting the
applicability of the requirements in clause 7.

® What is the idea or principle behind this requirement?
® What kind of problem could be prevented from meeting this requirement?
® Why would meeting the requirements provide confidence to customers?

The International Accreditation Forum has issued guidelines on the application
of ISO 9001:2000 which addresses the issue of exclusions (International
Accreditation Forum, 2001)”.

Examining of each sub-clause in clause 7 may serve to explain the impact of
this requirement.
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7.1 Planning of product realization

Every organization provides outputs of one kind or another and therefore
needs processes to deliver these outputs that obviously need to be planned. It
is therefore inconceivable that this clause could be excluded.

7.2 Customer related processes

Every organization has customers, people or organizations they serve with their
outputs. Organizations do not have to be profit-making to have customers
because the term customer is not used in ISO 9000 to imply only those that make
purchases. It is therefore inconceivable that this clause could be excluded.

7.3 Design and development

Every organization provides outputs that can be in the form of tangible or
intangible products (computers, materials, software or advice), services that
may process product supplied from elsewhere or services that develop,
distribute, evaluate or manipulate information such as in finance, education or
government.

With every product there is a service. If the product is provided from
elsewhere, a service still needs to be designed to process it. While not every
organization may provide a tangible product, every organization does provide
a service. Some organizations manufacture products designed by their
customers and therefore product design could be excluded. However, they still
provide a service possibly consisting of sales, production and distribution and
so these processes need to be designed. In franchised operations, the service is
designed at corporate headquarters and deployed to the outlets but it is not
common for an outlet alone to seek ISO 9000 certification — it would be more
common for ISO 9000 certification to be a corporate policy and therefore the
scope of certification would include service design. The IAF guidance (IQNet,
2001)8 is that if you are not provided with the product/service characteristics
necessary to plan product/service realization and have to define those
characteristics; this is product design and development.

It is therefore inconceivable that this clause could be excluded for anything
other than for product design meaning that it must be included for service
design.

7.4 Purchasing

Every organization purchases products and services because no organization is
totally self-sufficient except perhaps a monastery and it is doubtful that
ISO 9000 would even enter the thoughts of a monk! Some purchases may be
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incorporated into products supplied to customers or simply passed onto
customers without any further processing. Other purchases may contribute to
the processes that supply product or deliver services to customers and there
are perhaps some purchases that have little or no effect on the product or
service supplied to customers but they may affect other interested parties. It is
therefore inconceivable that this clause could be excluded in an organization
that was considering certification to ISO 9001.

7.5 Production and service provision

Every organization provides outputs and these outputs need to be either
produced or distributed. If the organization only designs products, it provides
a design service and therefore this clause would apply. If the organization only
moves product, it provides a distribution/shipment/transportation service
and therefore this clause would apply. If the organization provides a service
that some other organization designed, this clause would apply. There are
however sub clauses within this clause that could be excluded.

7.5.2 Validation of processes

This clause applies to processes where the resulting output cannot be verified
by subsequent monitoring or measurement. Firstly if we apply the provisions
of clause 7.3 to all processes, this clause is redundant. Secondly, there is nothing
within these requirements that should not apply to all processes.

(a) Defined criteria for review and approval of processes is addressed by
clause 4.1c for all processes where it requires criteria and methods needed
to ensure operation and control of processes

(b) Approval of equipment is addressed by clause 4.1d for all processes where
it requires resources necessary to support the operation and monitoring of
processes to be available. The qualification of personnel is addressed by
clause 6.2.1 for all processes where it requires personnel to be competent on
the basis of appropriate education, training, skills and experience

() Use of specific methods and procedures is addressed by clause 4.1d for all
processes where it requires information necessary to support the operation
and monitoring of processes to be available

(d) Requirements for records is addressed by clause 4.2.4 for all processes
where it requires records to be established and maintained to provide
evidence of conformity to requirements

(e) Revalidation is addressed by clause 8.2.3 for all processes where it requires
methods to demonstrate the ability of processes to achieve planned results

It is therefore inconceivable that this clause could be excluded.
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7.5.3 Identification and traceability

This clause only applies where product identification is appropriate
and where traceability is a requirement — there is therefore no need to
exclude it.

7.5.4 Customer property

Not every organization receives customer property but such property does
take a variety of forms. It is not only product supplied for use in a job or for
incorporation into supplies, but can be intellectual property, personal data or
effects. Even in a retail outlet where the customer purchases goods, customer
property is handed over in the sales transaction perhaps in the form of a
credit card where obviously there is a need to treat the card with care and in
confidence. In other situations the customer supplies information in the form
of requirements and receives a product or a service without other property
belonging to the customer being supplied. Information about the customer
obtainable from public sources is not customer property neither is informa-
tion given freely but there may be constraints on its use.
It is therefore conceivable that this clause could be excluded.

7.5.5 Preservation of product

This clause applies to organizations handling tangible product and would
include documentation shipped to customers. It applies in service organiza-
tions that handle product, serve food and transport product or people. It
does not apply to organizations that deal in intangible product such as
advisers although if the advice is documented and the documents are
transmitted by post or electronic means, preservation requirements would
apply.

Although in theory it is conceivable that this clause could be excluded, in
practice it is unlikely.

7.6 Control of monitoring and measuring devices

Every organization measures the performance of its products, services and
processes. It uses devices for such measurement. They may be physical,
financial or human and while calibration may not be appropriate, validation
certainly is. Whatever the method of measurement, it is important that the
integrity of measurement is sound. It is therefore inconceivable that this
clause could be excluded. If however, we take individual requirements
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within this clause, the specific requirements for calibration could be excluded
if no physical measuring devices are employed.

It is inconceivable therefore that this clause could be excluded but
conceivable that certain requirements within it could be excluded.

Summary

This analysis has shown that in only one instance could a clause in section 7 of
ISO 9001 be excluded (Customer property) and in only two other instances
could requirements within a clause be excluded. It is therefore not the big
loophole that it may have appeared to be at first glance.

An alternative structure

While ISO 9000:2000 is a step forward there are several weaknesses with the
model illustrated in Figure 3.2 and the resultant structure of the standard.

® Management responsibility is not a process but a commitment.

® Resource Management is a series of processes

® Measurement, Analysis and Improvement is not a process but a series of
sub-processes within every process.

® Product Realization is a series of processes that have interfaces with resource
management processes and which embody measurement, analysis and
improvement processes.

® Purchasing is a process that could fit as comfortably under resource
management as product realization because it is not limited to the
acquisition of components. It is a process that is used outside product
realization as well as inside it.

@ Control of measuring devices is more related to measurement processes than
realization processes and should thus be in section 8.

e Control of nonconforming product is more to do with handling product than
measurement so should be in section 7.

Including a provision for exclusions and a desire to make this as simple as
possible brought about some of the anomalies. A quest for simplicity can
unfortunately result in destroying logic, order and meaning. The structure of
the standard also contains a lot of duplication that those using it as a
prescription may struggle in discovering the differences in wording. Within
chapters 4 to 8 of this book is guidance on the linkages and differences to
facilitate understanding.

As the process model has its limitations an alternative model is shown in
Figure 3.4 that is oriented around the elements of a process and not the
standard.
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Figure 3.4 Alternative model of a process based management system

This shows the six stages of process management linked between the needs
and expectations of interested parties and their satisfaction. It is clear in this
model that process management is not simply about converting inputs into
outputs. Effective management results from:

setting goals that serve the interested parties;

developing processes to achieve these goals;

operating and maintaining the processes as designed;

measuring achievement of the process goals;

improving efficiency by finding better ways of doing things and;
improving effectiveness by validating the goals and changing them if they
are no longer relevant to the needs and expectations of the interested
parties.

Management responsibility is not represented in the model because everything
in the model is the responsibility of management.

Resource management is not represented in the model because processes
cannot operate without resources and are therefore an integral characteristic of
every process.

The linkage between these six stages and the clauses of ISO 9001 is shown in
Table 3.1.



Table 3.1 Linkage between process stages and clauses

PROCESS STAGE BASE CLAUSE RELATED CLAUSES

Determine the goal 53 Establish organization’s purpose 51 Management responsibility
5.1 Establish Quality policy 5.3 Quality policy
54.1 Establish Quality objectives 5.1 Management responsibility

5.2 Customer focus

7.1 Planning of product realization

721 Determination of requirement related to the product
7.3.2  Design and development inputs

Develop processes 41a Identify processes 542 QMS planning
to achieve the goal 7.1 Planning of product realization
7.3.1 Design and development planning

41b  Determine sequence and 7.1 Planning of product realization
interaction of processes 7.3.1 Design and development planning
74.1 Purchasing process
751 Control of production and service provision

8.1 General

41c  Develop criteria and methods 5.5.1 Responsibility and authority
5.5.2 Management representative
7.1 Planning of product realization

74.1 Purchasing process

751 Control of production and service provision
7.5.3 Identification and traceability

7.54 Customer property

7.5.5 Preservation of product

8.1 General

8.3 Control of nonconforming product



Operate and
maintain processes

Establish that goal
is being achieved

4.1d Provide information

4.1d Provide resources

4.1 Implement and maintain QMS

8.24 Monitor and measure product

422
423

542
552

723
7.5.1

722
734
7.3.5
7.3.6
7.4.3
7.5.1
7.6

8.2.1
8.2.2

General documentation requirements
Quality manual

Control of documents

Control of records

Management commitment

Internal communication

Planning of product realization
Customer communication

Design and development outputs
Purchasing information

Provision of resources

Human resources
Infrastructure

Work environment

Planning of product realization

Quality manual

Control of documents

Management commitment

Quality management system planning
Management representative
Infrastructure

Customer communication

Control of product and service provision

Review of requirements related to the product
Design and development review

Design and development verification

Design and development validation
Verification of purchased product

Control of production and service provision
Control of monitoring and measuring devices
General

Customer satisfaction

Internal audit



Table 3.1 Continued

PROCESS STAGE

BASE CLAUSE

RELATED CLAUSES

Establish that goal
is being achieved
(continued)

Establish goal is
achieved in the best
way

Establish if it’s the
right goal

8.4

4.1f

4.1e

4.1e

4.1f

8.4

5.6.1
4.1f

Analyse product

Implement actions to
achieve planned results

Monitor and measure
processes

Analyse processes

Continually improve
processes

Analyse suitability,
adequacy and effectiveness
Review system effectiveness

Continually improve
processes

8.1
8.5.2
8.5.3
8.3

5.6

737
8.1

8.2.3
8.5.1
8.5.2
8.5.3

5.6
7.5.2
7.6
8.1
822
8.2.3

8.1
8.4

8.1
8.5.1
5.6.2
7.6
5.6
8.5.1

General

Corrective action

Preventive action

Control of nonconforming product

Management review

Control of design and development changes
General

Monitoring and measurement of processes
Continual improvement

Corrective action

Preventive action

Management review

Validation of processes for production and service provision
Control of monitoring and measuring devices

General

Internal audit

Monitoring and measurement of processes

General
Analysis of data

General

Continual improvement

Review input

Control of monitoring and measuring devices
Management review

Continual improvement
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Certification to ISO 9001:2000

A number of documents are available from ISO, IAF, IQNet and BSI web sites
covering issues related to certification to ISO 9001:2000 (See Appendix B).

® ISO (International Organization of Standardization) is the body issuing the
standard. They do not perform audits or accredit certification bodies

® IAF (International Accreditation Forum) is an association of national
accreditation bodies and sets policies for mutual recognition of certificates
by member bodies. If your certification body is accredited by a member of
IAF, the CBs certificates will be recognized everywhere else in the world

® IQNet is an association of Certification Bodies but does not include all
CBs

Organizations have until 15 December 2003 to upgrade their certificate to
ISO 9001:2000. Certificates to ISO 9001:1994, ISO 9002:1994 and ISO 9003:1994
may be issued upto the cut-off date of 14 December 2003.

It is recommended by IQNet that auditors should perform audits using the
process approach and that the audit reports should address the ability of the
processes to meet customer requirements and the effectiveness in achieving
customer satisfaction. This is far different from the conformity approach taken
with the 1994 version of ISO 9000.

An issue of concern to organizations choosing certification to ISO 9001:2000
is the variability of the certification process and the validity of the resultant
certificate. There are certification bodies that are not accredited by a recognized
accreditation body. In principle this should make a difference because the
accredited certification body has proven that it is competent to assess certain
types of organizations to ISO 9001:2000. However, the process itself is not
capable. There is a wide variation in the competence of certification body
auditors meaning that there is no guarantee that an auditor from an accredited
certification body will be any better than one from an unaccredited certification
body. The only difference is that one can show evidence of nationally
recognized independent review and the other can't.

From the IQNet position paper (IQNet, 2001)° and response from UK
certification bodies(LRQA, NQA, BSI, DNV, BM TRADA, 2001)'° it appears
that there will also be wide variation in the scope of certification that is not
made evident through the certificate. Apart from the permissible exclusions
that will be stated on the certificate, it appears that some certification bodies
will audit the management system in its entirety if requested and others will
only audit those processes having a direct impact on product meeting customer
requirements. This implies that those organizations that choose to use the
management system as a means to enable the organization meet all its
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objectives and thus include finance, marketing, administration etc will receive
the same certificate as those organizations that chose to limit their management
system to processes that directly affect the product.

The three pillars of ISO 9000

ISO 9000 Certification is only of any value in markets where it provides the
confidence needed for free trade. ISO 9000 as a symbol has become synonymous
with certification, quality management systems, documentation and internal
audits to such an extent that if one were to dispense with ISO 9000 certification,
one also ceases to maintain a quality management system, ceases to conduct
audits and ceases to use documentation. We have to divorce certification from
systems and systems from standards and correct a few misconceptions.

ISO 9000 Certification is optional and whether or not your organization is
ISO 9000 certificated, it does not by itself affect the performance of an
organization. It is a flag of confidence that is visible to others with whom you
trade. Certification is inextricably linked to the standard.

ISO 9000 is a series of standards and their use is optional. They do not affect
the performance of an organization although their use can assist organizations
improve performance. The standards can be used without being linked with
certification.

All organizations have a quality management system but its formalization is
optional. The system enables the organization to achieve its objectives and
therefore exists independently of whether or not ISO 9000 is used and whether
or not ISO 9000 Certification is obtained.

These three pillars are illustrated in Figure 3.5 showing that an organization
can sustain and improve its performance without using ISO 9000 as a standard
and without using ISO 9000 Certification. Remove the two outer pillars and the

The Organization

C ) C D,
g g
S ES
& Management 8
8 System =
=} =}
S 3
9 0
2 %)
) C D
/The body of knowledge on quality management
7/ / Ve / 7/

Figure 3.5 The three pillars of ISO 9000
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organization remains stable! The foundation upon which the three pillars stand
is the body of knowledge that represents the field of quality management. Most
of this knowledge is channelled through the management system, somewhat
less is channelled through the standard (ISO 9000) and a particular branch of
the body of knowledge is channelled through certification. An organization
could absorb and apply all relevant knowledge and therefore obtain no
additional support from ISO 9000 standards or ISO 9000 certification. Another
organization may absorb and apply some knowledge directly from the
foundation but require the support of the ISO 9000 standards to help
understanding and application. A third organization may absorb and apply
little knowledge directly from the foundation and require both the support of
the ISO 9000 standards and ISO 9000 certification to maintain a stable and
robust management system.

Summary

In this chapter we have explored the role of the standard and its origins and
discovered that it continues a long tradition of setting standards, verifying
compliance and the formalized working practices as a means of meeting
customer expectations. Although a concept of the late 20th century, system
certification also follows a long tradition of voluntary regulation of trade
within market sectors. However, ISO 9000 is among the first of a group of
standards to attempt standardization of management systems on an inter-
national scale. We have examined the changes that have been made to the
ISO 9000 family of standards and discovered that they are substantially
different. The standard now reflects a set of concepts and principles that moves
away from procedures and conformity audits as a means of assuring customers
of quality. ISO 9000 now requires organizations to identify customer needs and
expectations, manage a series of interconnected processes to achieve these
requirements and to measure, analyse and continually improve performance.
For many organizations this will require significant change not only in the
system documentation but also in the way the organization is managed.
Many of the terms used in ISO 9000:2000 may appear the same as those in
the 1994 version. If you want to see the same requirements you will see them
— but a word of warning: make no assumption about the terminology!
Recognition of the terms is no guarantee that ‘we already do that’!

Consult I1SO 9000:2000

Do not assume that ISO 9000 will cause improvement in business performance.
ISO 9000 is a standard but standards cannot cause people to do the right things
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right first time. People produce the products and services supplied by
organizations and standards merely serve to guide these people in choosing
the right things to do. It is the quality of leadership in an organization that
creates an environment in which people will do the right things right without
having to be told.

Customer focused leadership
produces satisfied customers
not standards

Role, origins and application — Food for thought

Don’t simply go for the badge on the wall
If you are going to use ISO 9000, use it as an aid not a slave
Go for certification only if it is essential for you to win business
Don’t label things or positions within your organization with ISO 9000 — it
gives the impression that they exist only to serve the standard
Do read and use all three standards in the ISO 9000 family
Don’t get hung up on the words — seek the purpose of the requirement that
transcends the words
7 Don’t assume the terms are used in the same way as you use them — apply
the terms as they are defined in ISO 9000
8 Don’t impose ISO 9001 on your suppliers unless you cannot verify the
quality of the goods yourself
9 Don’t coerce your suppliers into seeking ISO 9001 certification when you
already have confidence in the quality of their supplies
10 Don’t rely on ISO 9001 certificates to give you an assurance of quality —
check them out
11 Don’t assume that a non-accredited certification body is any worse than an
accredited one — check them out
12 Don’t create separate systems — there is only one
13 Don’t assume that because a clause is in section 7 you can exclude it —
would it impact the organization if you did not do this?
14 Don't forget that contract review has gone — it is now product review and
not dependent on you having a contract
15 Do use the process approach to develop and audit your system
16 Don’t ask what benefit do we get from implementing ISO 9000 — ask what
benefit do we get from managing our processes effectively
17 If you choose to withdraw from ISO 9000 certification don’t forget that you
still need to manage your processes effectively
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Chapter 4
Quality management system

A system must have an aim. A system must create
something of value, in other words results.
Management of the system requires knowledge of
the interrelationships between all the components
within the systems and of the people that work in it

W. Edwards Deming

Summary of requirements

Section 4 of ISO 9001 contains the basic requirements for establishing a
management system rather than any particular component of the system. In
some respects they are duplicated in other clauses of the standard but this is no
bad thing because it emphasizes the principal actions necessary to develop,
implement, maintain and improve such a system. Unlike the 1994 version, the
focus has moved away from documentation towards processes and therefore
these general requirements capture some of the key activities that are required
to develop an effective system.

Although the clauses in section 4 are not intended as a sequence there is a
relationship that can be represented as a cycle, but first we have to lift some
clauses from section 5 to commence the cycle. The words in bold indicate the
topics covered by the clauses within sections 4 of the standard. The cycle
commences with the Organization’s purpose from which are developed
objectives. In planning to meet these objectives the processes are identified and
their sequence and interaction determined. Once the relationship between
processes is known, the criteria and methods for effective operation and
control can be developed and documented. The processes are described in
terms that enable their effective communication and a suitable way of doing
this would be compile the process descriptions into a quality manual that not
only references the associated procedures and records but also shows how the
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processes interact. Before implementation the processes need to be resourced
and the information necessary to operate and control them deployed and
brought under document control. Once operational the processes need to be
monitored to ensure they are functioning as planned. Measurements taken to
verify that the processes are delivering the required output and actions taken
to achieve the planned results. The data obtained from monitoring and
measurement that is captured on controlled records needs to be analysed and
opportunities for continual improvement identified and the agreed actions
implemented.

Establishing a quality management system (4.1)

The standard requires the organization to establish a | 1994—2000 Differences
quality management system in accordance with the | Previously the standard
requirements of ISO 9001. required the supplier to
establish a quality system
as a means of ensuring
What does this mean? that product conforms to

. . specified requirements.
To establish means to set up on a permanent basis, | There is no difference in

install, or create and therefore in establishing a | intent but the new wording

management system, it has to be designed, con- | (in accordance with)
structed, resourced, installed and integrated into the |mpl|es that the standard
o S defines how the

organization signifying that a management system

. management system
on paper 1s not a management system. should be established but

Establishing a system in accordance with the | it |oses the reasons for

requirements of ISO 9001 means that the character- | doing it.

istics of the system have to meet the requirements of
ISO 9001. However, the requirements of ISO 9001 are not expressed as system
requirements of the form ‘The system shall ... but are expressed as
organization requirements of the form ‘The organization shall ..." It would
appear, therefore, that the system has to cause the organization to comply with
the requirements and this will only happen if the system has been integrated
into the way the organization does things. Some organizations regard the
management system as the way they do things but merely documenting what
you do does not equate with establishing a system for the reasons given in
Chapter 2 under Quality management systems.

Why is this necessary?

This requirement responds to the System Approach Principle.
ISO 9001 contains a series of requirements which if met will provide the
management system with the capability of supplying products and services
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that satisfy the organization’s customers. All organizations have a management
system — a way of working, but in some it is not formalized — in others it is
partially formalized but not effective and in a few organizations the
management system really enables its objectives to be achieved year after year.
In such organizations, a management system has been established rather than
evolved and if an organization desires year after year success, it needs a formal
mechanism to accomplish this — it won’t happen by chance or even by the brute
force and determination of one man or woman - it requires an effective
management system. This requires management to think of a system as a set of
interconnected processes that include tasks, resources and behaviours as
explained in Chapter 2.

How is this implemented?

The terms ‘establish’, ‘document’, ‘implement’, ‘maintain’ and ‘improve’ are
used in the standard as though this is a sequence of activities when in reality,
in order to establish a system it has to be put in place and putting a system in
place requires two separate actions:

® Design the system using a process that transforms the system requirements
into specific characteristics that results in a clear definition of all the
processes that meet the system requirements.

® Construct the system using a process that documents, installs, commissions
and integrates the processes to deliver the required business outputs.

The way in which these phases of quality system development are related is
illustrated in the management system process model shown in Figure 4.1. This
diagram has some important features. Note that the design input to the system
comprises internal and external requirements. On the right side there are four
improvement routes:

® Improvements in conformity during operation of the system arise through
enforcing policy and practices — doing what you say you do

® Improvements in conformity during system construction arise through
enforcing policy and design rules on the system — reworking the system to
comply with the established policies and objectives

® Improvements in efficiency during system construction arise through
finding better ways of implementing the system design — shorter, less
wasteful routines, less complexity, lower skill levels, fewer resources

® Improvements in effectiveness arise as a result of identifying different
policies and objectives — higher targets, new objectives, new requirements,
regulations, and new technologies
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As indicated above, establishing a system means designing and constructing it,
which can be referred to as system development. System design is dealt with
under Identifying processes. Constructing the system covers documentation,
resourcing, installation, commissioning, qualification and integration. Doc-
umentation is dealt with under Documenting a quality management system,
resourcing is dealt with in Chapter 6 and the other actions are addressed
below.

Process installation

Process installation is concerned with bringing information, human resources
and physical resources together in the right relationship so that all the
components are put in place in readiness to commence operation. In many
cases the process will be installed already because it existed before formal-
ization. In some cases process installation will require a cultural change. There
is little point in introducing change to people who are not prepared for it.
Installing a dynamic process-based system into an environment in which
people still believe in an element-based system or in which management still
think in terms of functions, is doomed to fail. Therefore a precursor to process
installation is the preparation of sound foundations. Everyone concerned needs
to understand the purpose and objectives of what is about to happen — they all
need to perceive the benefits and be committed to change and understand the
concepts and principles involved.

Installation is not a term that is often used with respect to a management
system. One generally refers to management system implementation, but this
implies that the management system is a set of rules, not a dynamic system.
(You do not implement a product — you implement product design). As stated
previously, in order to establish a management system one needs to design,
resource and install it, therefore installation is concerned with implementing
the design.

A common failing with the implementation of documented practices is that
they are not sold to the workforce before they become mandatory. Also, after
spending much effort in their development, documented practices are often
issued without any thought given to training or to verifying that practices have
in fact been changed. As a result, development is often discontinued after
document release. It then comes as a shock to managers to find that all their
hard work has been wasted. An effectively managed programme of introduc-
ing new or revised practices is a way of overcoming these shortfalls.

The process of installing a new process or one that requires a change in
practice is one that is concerned with the management of change. It has to be
planned and resourced and account taken of attitudes, culture, barriers and
any other resistance there may be (Juran, J. M., 1995)'. You must remember that
not all those who are to use the process may have participated in its
development and may therefore be reluctant to change their practices.
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Process commissioning

Process commissioning is concerned with getting all the new processes
working following installation. The people will have been through reorienta-
tion and will have received all the necessary process information. Any new
resources will have been acquired and deployed and the old processes
decommissioned. Installation and commissioning of new processes take place
sequentially usually without a break so that current operations are not
adversely affected.

Process integration

Process integration is concerned with changing behaviour so that people do the
right things right without having to be told. The steps within a process become
routine, habits are formed and beliefs strengthened. The way people act and
react to certain stimuli becomes predictable and produces results that are
required. Improvement does not come about by implementing requirements —
it comes about by integrating principles into our behaviour.

System integration

System integration is concerned with making the interconnections between the
processes, ensuring that all the linkages are in place and that the outputs from
a process feed the interfacing processes at the right time in the right quality.
The system will not be effective if the process linkages do not function

properly.

Identifying processes (4.1a)
1994-2000 Differences
The standard requires the organization to identify the | Previously the standard
processes needed for the quality management system and required the supplier to

their application throughout the organization. identify the production,
installation and servicing
processes which directly
affect quality. The

What does this mean? : o
difference is a widening of
Processes produce results of added value. Processes | the requirement to all

. processes needed for the
are not procedures (see Chapter 2 on Basic Con- ;

management of quality

cepts). The results needed are those that serve the | .4 therefore removing its
organization’s objectives. Processes needed for the | |imitation to product

management system might be all the processes | realization processes.

needed to achieve the organization’s objectives and
will therefore form a chain of processes from corporate goals to their
accomplishment. However, as we discovered in Chapter 2, the business
processes need to add value for the interested parties. The chain of processes
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Figure 4.2 End-to-end processes

is a value chain and therefore should extend from the needs of the interested
parties to the satisfaction of these needs. This is illustrated by the process
model of Figure 3.4.

Traditionally work has been organized into functions of specialists, each
performing tasks that serve functional objectives. This has the effect of
suboptimization — pursuit of local goals at the expense of organizational goals.
By thinking of a system as a collection of interconnected processes rather than
a series of interconnected functions, each focused on the needs of interested
parties, the chain of processes cuts across the functions. The processes needed
for the management system are those processes with a purpose that is aligned
to the organization’s objectives. (See Figure 4.2.)

Why is this necessary?

This requirement responds to the Process Approach Principle.
The management system consists of a series of interconnected processes and
therefore these processes need to be identified.

How is this implemented?

As the standard is not specific as to the types of processes, we must assume it
is all processes and this would therefore include both business processes and
work processes. This distinction is important for a full appreciation of this
requirement. The relationship between these two types of processes is
addressed further in Chapter 2.

In many cases, organizations have focused on improving the work processes
believing that as a result there would be an improvement in business outputs
but often such efforts barely have any effect. It is not until you stand back that
the system comes into view. A focus on work processes and not business
processes is the primary reason why ISO 9000, TOM and other quality
initiatives fail. They resulted in sub-optimization — not optimization of the
organizational performance. If the business objectives are functionally ori-
ented, they tend to drive a function-oriented organization rather than a
process-oriented organization. Establish process-oriented objectives, measures
and targets, focused on the needs and expectations of external stakeholders,
the functions will come into line and you will be able to optimize
organizational performance. When Texas Instruments reengineered its pro-
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cesses in 1992, their process map showed only six processes(Hammer, Michael
and Champy, James 1993)%. Hammer remarks that hardly any company
contains more then ten or so principal processes.

There are several ways of identifying processes but the two that we will
discuss here are the top down approach and the bottom up approach.

Top down approach

From the organization’s mission statement determine the factors upon which
accomplishment of the mission depend — these are the critical success factors
(CSF). The CSFs indicate the capabilities needed and consequently identify the
processes required to delivery these capabilities. In order to fulfil the mission,
an organization might need a design capability, a production capability and a
distribution capability. This results in a need for a design process, a
production process and a distribution process. These processes depend upon
an available supply of capital, competent staff, equipment and materials and
well-equipped facilities. Delivery of this capability requires a capable resource
management process that manages human, physical and financial resources.
Another CSF would be the ability of the organization to identify customer
needs and expectations in its chosen markets and consequently a need for an
effective marketing process is identified. A further CSF would be the rate at
which customer enquiries were converted into sales and consequently a need
for an effective sales process is identified. By identifying CSFs and the
associated processes a list of core processes will emerge. However, these
processes do not operate in isolation. They need to be linked and this is where
the context diagram is useful (see Figure 4.4). From a context diagram of the
organization that indicates the external inputs, outputs, constraints and
resources, you could take each interface and position the identified processes
in a relationship that represents a value chain from inputs to outputs. The
result will be a system model similar to that illustrated in Figure 2.14. Now,
analyse each core process and identify the key stages from input to output in
order to identify the key sub-processes. Decomposing the layers further, by
analysing each sub-process will identify the work processes and eventually
the tasks performed by specific individuals. This is as deep in the hierarchy
that you should need to go.

Bottom up approach

Take any group of tasks within a function and establish the processes to which
they contribute, keeping the focus on the external party. Bring in other groups
when it is realized that there is a gap in the chain. Extend the chain until you
reach the tasks that interface with the external party. This approach can
commence at the functional level and grow outwards until all groups are
represented in the chain. In taking this approach you may well find some tasks
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do not link with any other tasks or an external party and should be marked for
action because clearly they appear to add no value. However, a task may not
add value to one external party but may add value to another. If you focus only
on customers, you will find a number of tasks that do not contribute to the
achievement of customer needs but do contribute to satisfying the needs of
other interested parties.

The processes you identify may not be like those of any other organization
— they don’t have to be, as every organization is different — even those that
appear to be in the same business.

The processes you identify might include:

® Marketing process that converts customer needs into an interest in the
organization’s products and services. This process might also be known as
Understanding customer needs.

® Business management process that converts the needs of the interested
parties into policies and objectives for their fulfilment, provides the system
for meeting them and ensures continued satisfaction of all interested parties.
This process might also be known as Mission management.

® Resource management process that converts organization’s objectives into a
facility that is fully equipped with the human, physical and financial
resources needed to achieve the objectives. This process might also be
known as Asset management.

® Order fulfilment process that converts sales prospects into satisfied
customers. This process might also be known as Order to cash.

Order fulfilment is obviously a major process in any organization because it
creates wealth. It may include the sub-processes of sales, design, production
and distribution.

‘Identifying processes’ means more than just naming them. A name is a label
that triggers perceptions, some of which may differ from what we intended. It
is therefore necessary to define the processes in terms that will form clear
understanding of the boundaries, purpose and outputs of each process. The
above list identifies groups of processes and there may therefore be several
processes that deliver marketing objectives, resource objectives and other
objectives.

However, naming is important in order to avoid confusion between
processes and functions. There are two conventions used for naming processes
one is verb focused and the other is noun focused. The verb-focused
construction of a process name commences with a verb such as produce,
define, acquire. The noun-focused construction may simply be one word such
as marketing, design, production. This distinction is illustrated in Figure 4.3.
The noun focused convention can give the impression that the chain of
processes is a chain of functions having these titles, when in reality several
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Verb focused process identification

I Determi ) ) P Distril )

Product orientation etermlne | Design product [—#{ Acquire orders [—» roduce > istribute > Service
offering products products products

Service orientation Delermlne —»{ Design service [—# Acquire orders |—# Deliver service > Service
offering customers

Noun focused process identification

Product orientation Marketing Design > Sales —» Production [— Distribution [ Servicing

Service orientation Marketing [ Design — Sales L Servwe > Customer
delivery support

Figure 4.3 Distinction between process naming conventions

functions will contribute to each process. In order to avoid the confusion, it
may be more appropriate to use the verb-focused convention. In Figure 4.3
both product and service are treated differently because in practice the chain of
end-to-end processes is different.

In every organization there are sets of activities but each set or sequence is
not necessarily a process. If the result of a sequence of activities adds no value,
continue the sequence until value is added for the benefit of customers — then
you have defined a business or work process.

A technique frequently used to design management systems is process
mapping or flow-charting which is outlined below. (Hoyle, David and
Thompson, John, 2000)*

A process chart is a diagrammatic representation of the sequence and
interaction of the tasks and activities required to convert process inputs into the
desired outputs. Charting commences with a context diagram that puts the
organization in context with its surroundings and identifies the various
business inputs and outputs (see Figure 4.4).

By expanding the interfaces on the context diagram, the primary processes
that convert these business inputs into the required business outputs are
identified and displayed in a System Model (Figure 2.14). Taking each Business
Process sequentially, the sub-processes required to convert process inputs into
the required process outputs are displayed in a Business Process Model. If
necessary, each sub-process can be analysed to define the tasks required to
convert the process inputs into process outputs and displayed in a Work
Process Model (Hoyle, David and Thompson, John, 2000)*.

Another technique is IDEF (Integrated Definition) developed by the US Air
Force (US Department of Defense, 2001)°. The objective of the model is to
provide a means for completely and consistently modelling the functions
(activities, actions, processes, operations) required by a system or enterprise,



126 /SO 9000 Quality Systems Handbook

OUTSIDE THE BUSINESS

Customer enquiries
Customer requirements
lCustomer supplied product

. Vendor supplied
Finance market > INSIDE THE ‘ products/services
BUSINESS
Standards & ___p, | «¢——  Labour market

statutes

Impact on stakeholders
Employee satisfaction
Return on investment
Supplier loyalty
Environmental responsibility

\ Products & Services

Figure 4.4 Context diagram

and the functional relationships and data (information or objects) that support
the integration of those functions. Four models were developed:

IDEFO, used to produce a ‘function model’. A function model is a structured
representation of the functions, activities or processes within the modelled
system or subject area.

IDEF1, used to produce an ‘information model’. An information model
represents the structure and semantics of information within the modelled
system or subject area.

IDEF2, used to produce a ‘dynamics model’. A dynamics model represents the
time-varying behavioural characteristics of the modelled system or subject
area.

IDEF3 used to produce a ‘process model’. A process model represents the
structured method by which a domain expert can express knowledge about the
operation of a particular system or organization.

IDEF is a systematic method of modelling that can reveal all there is to know
about a function, activity, process or system. Considering its pedigree it is more
suited to very complex systems but can result in paralysis from too much analysis!
Many management systems do not require such rigorous techniques. There can
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be a tendency to drill down through too many layers such that at the lowest
level you are charting movements of a person performing an activity or
identifying pens and pencils in a list of required resources. For describing the
management system processes it is rarely necessary to go beyond an activity
performed by a single individual. As a rough guide you can cease the
decomposition when the charts stop being multifunctional.

Sequence and interaction of processes (4.1b)

The standard requires the organization to determine the sequence and interaction
of the identified processes.

1994-2000 Differences

What does this mean? This is a new requirement

. . that has no equivalent in
Sequence refers to the order in which the processes | the 1994 version.

are connected to achieve a given output. Interaction

refers to the relationship between the processes and their dependencies, the
source of inputs and destination of the outputs. The system model shown in
Figure 2.14 illustrates the sequence and interaction of the business processes.

Why is this necessary?

This requirement responds to the System Approach Principle.

Objectives are achieved through processes, each delivering an output that
serves as an input to other processes along a chain that ultimately results in the
objective being achieved. It is therefore necessary to determine the sequence of
processes. Some will work in parallel; others in a direct line but all feeding
results that are needed to accomplish the objective. There will therefore be
interactions between processes that need to be determined.

How is this implemented?

A practical way to show the sequence of processes is to produce a series of flow
charts. However, charting every activity can make the charts appear very
complex but by layering the charts in a hierarchy, the complexity is reduced
into more digestible proportions.

Many processes will not only require inputs from other processes to start,
but will require other inputs or conditions for tasks to be executed. For
example, a verification process requires trained people, calibrated equipment
and perhaps certain environmental conditions and therefore relies upon the
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Resource Management process to deliver trained people, calibrated equipment
and facilities in which the environment is maintained. The interface between
the verification process and resource management process creates an inter-
action when the processes are active. The reliance upon resource management
to provide inputs creates a dependency. A verification process will also require
documentation and therefore relies upon the document control process feeding
only up to date documents. The verification process has outputs and therefore
relies upon material handling processes and data storage processes to take
away the outputs. Some of the interactions occur on demand and are therefore
dynamic, others are passive and are often taken for granted but without which
the process cannot deliver its required output. To test whether you have
identified all the interactions, just ask yourself what would happen if a
particular condition were not available — would the process still be able to
deliver the required outputs?

Criteria and methods for effective operation and
control (4.1c)

1994-2000 Differences

This is a new requirement
that has no equivalent in
the 1994 version.

The standard requires the organization to determine
criteria and methods required to ensure the effective
operation and control of the identified processes.

What does this mean?

The criteria that ensure effective operation are the standard operating
conditions, the requirements or success criteria that need to be met for the
process to fulfil its objectives.

The methods that ensure effective operation are those regular and systematic
actions that deliver the required results. In some cases the results are depend-
ent upon the method used and in other cases, any method might achieve the
desired results. Use of the word ‘method’ in this context is interesting. It
implies something different than had the standard simply used the word
‘procedure’. Procedures may cover both criteria and methods but have often
been limited to a description of methods. Methods are also ways of
accomplishing a task that are not procedural. For example, information may be
conveyed to staff in many ways — one such method might be an electronic
display that indicates information on calls waiting, calls completed and call
response time. The method of display is not a procedure although there may be
an automated procedure for collecting and processing the data.
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Why is this necessary?

This requirement responds to the Process Approach Principle.

A process that is operating effectively delivers the required outputs of the
required quality, on time and economically, while meeting the policies and
regulations that apply to the process. A process that delivers the required
quantity of outputs that do not possess the required characteristics, are
delivered late, waste resources and breach policy and safety, environmental or
other regulations is not effective. It is therefore necessary to determine the
criteria for the acceptability of the process inputs and process outputs and the
criteria for acceptable operating conditions. Thus it is necessary to ascertain the
characteristics and conditions that have to exist for the inputs, operations and
outputs to be acceptable.

How is this implemented?

In order to determining the criteria for effective operation and control you need
to identify the factors that affect success. Just ask yourself the question: What
are the factors that affect our ability to achieve the required objectives? In a
metal machining process, material type and condition, skill, depth of cut, feed
and speed affect success. In a design process input requirement adequacy,
designer competency, resource availability and data access affect success. In an
auditing process, objectives, method, timing, auditor competency, site access,
data access and staff availability affect success. In a computer activated
printing process, the critical factor may be the compatibility of the input data
with the printer software, the format of the floppy disk and the resolution of
the image. There are starting conditions, running conditions and shutdown
conditions for each process that need to be specified. Get any one of these
wrong, and whatever the sequence of activities, the desired result will not be
achieved.

Determining the methods can mean determining the series of actions to
deliver the results or simply identifying a means to do something. For example
there are various methods of control:

® Supervisors control the performance of their work groups by being on the
firing line to correct errors.

® Automatic machines control their output by in-built regulation.

® Manual machines control their output by people sensing performance and
taking action on the spot to regulate performance.

® Managers control their performance by using information.

The method is described by the words following the word ‘by’ as in the above
list. A method of preventing failure is by performing a Failure Mode and
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Effects Analysis (FMEA). You don’t have to detail how such an analysis is
performed to have determined a method. However, in order to apply the
method effectively, a procedure may well be needed. The method is therefore
the way the process is carried out which together with the criteria contributes

to the description of the process.

Documenting a quality management system

(4.1, 4.2.1)

1994-2000 Differences

Previously the standard
required the supplier to
document a quality
system as a means of
ensuring product conforms
to specified requirements.

There is no difference in
intent but the new wording
‘in accordance with’
implies that the standard
defines how the
management system
should be documented but
it loses the reasons for
doing it.

The standard requires the organization to document a
quality management system in accordance with the
requirements of 1ISO 9001.

What does this mean?

A document (according to ISO 9000 clause 2.7.1) is
information and its supporting medium. A page of
printed information, a CD ROM or a computer file is
a document, implying that recorded information is a
document and verbal information is not a document.
Clause 4.2 requires the management system doc-
umentation to include certain types of documents
and therefore does not limit the management system
documentation to the types of documents listed.

As a management system is the means to achieve

the organization’s objectives, and a system is a set of interrelated processes, it
follows that what has to be documented are all the processes that constitute the
system.

While there is a reduction in emphasis on documentation in ISO 9001:2000
compared with the 1994 version, it does not imply that organizations will need
less documentation to define their management system. What it does mean is
that the organization is left to decide the documentation necessary for effective
operation and control of its processes. If the absence of specific documentation
does not adversely affect operation and control of processes, such documenta-
tion is unnecessary.

Why is this necessary?

This requirement responds to the System Approach Principle.

Before ISO 9000 came along, organizations prospered without masses of
documentation and many still do. Those that have chosen not to pursue the
ISO 9000 path often only generate and maintain documents that have a useful
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purpose and will not produce documents just for auditors unless there is a
legal requirement. Most of the documentation that is required in ISO 9000 came
about from hindsight — the traditional unscientific way organizations learn and
how management systems evolve.

ISO 9000 contains a list of valid reasons for why documents are necessary
and here is a list used in previous editions of this handbook.

® To communicate requirements, intentions, instructions, methods and results
effectively

® To convert solved problems into recorded knowledge so as to avoid having
to solve them repeatedly

® To provide freedom for management and staff to maximize their contribu-

tion to the business

To free the business from reliance on particular individuals for its

effectiveness

To provide legitimacy and authority for the actions and decisions needed

To make responsibility clear and to create the conditions for self-control

To provide co-ordination for inter-departmental action

To provide consistency and predictability in carrying out repetitive tasks

To provide training and reference material for new and existing staff

To provide evidence to those concerned of your intentions and your

actions

To provide a basis for studying existing work practices and identifying

opportunities for improvement

® To demonstrate after an incident the precautions which were taken or which
should have been taken to prevent it or minimize its occurrence

If only one of these reasons make sense in a particular situation, the
information should be documented. In some organizations, they take the
view that it is important to nurture freedom, creativity and initiative and
therefore feel that documenting procedures is counterproductive. Their view
is that documented procedures hold back improvement, forcing staff to
follow routines without thinking and prevent innovation. While it is true that
blindly enforcing procedures that reflect out-of-date practices coupled with
bureaucratic change mechanisms is counter productive, it is equally short-
sighted to ignore past experience, ignore decisions based on valid evidence
and encourage staff to reinvent what were perfectly acceptable methods.
Question by all means, encourage staff to challenge decisions of the past, but
encourage them to put forward a case for change. That way it will cause
them to study the old methods, select the good bits and modify the parts that
are no longer appropriate. It is often said that there is nothing new under the
sun — just new ways of packaging the same message. The six sigrma initiative
is a case in point (see Chapter 1). It is no different to the quality
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improvement programmes of the 1980s or in fact the teachings of Shewart of
the 1930s and Juran and Deming of the 1950s - it is just a different way of
packaging the message.

How is this implemented?

Before deciding to document anything, there is something more important to
consider. Documents, as stated previously are information and its support
medium. The important matter is the transmission of information rather than its
documentation and therefore you need firstly to decide the best method of
transmitting the information. There are several choices:

e Convey it through documents — suitable for information that needs to be
referred to when performing a task

Convey it verbally — suitable for instructions intended for immediate action
Convey it so that it is observed visually — suitable for warnings

Convey it through education — suitable for values, beliefs and principles
Convey it through training — suitable for methods and routines

Convey it through example — suitable for values, beliefs, methods

There is no right or wrong answer; it depends on the simplicity or complexity
of the information being transmitted and the degree of spontaneity required by
the user. Written instructions on how to fire a gun are of no use in battle — you
have to be trained. Values such as honesty, integrity have to be internalized as
a set of morals — no procedure would cause you to behave differently.

Clause 4.2.1 requires management system documentation to include 5 types
of document:

(a) Quality policy and objectives

(b) Quality manual

(c) Documented procedures

(d) Documents needed to ensure the effective planning, operation and control
of processes

(e) Records

Other than the requirements in clause 4 for documentation, there are 14 other
references requiring documentation. These are as follows:

(a) The output of the planning

(b) The quality manual

(0) A documented procedure for document control

(d) A documented procedure for the identification, storage, retrieval, protec-
tion, retention time and disposition of records
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(e) Planning of the realization processes

(f) Inputs relating to product requirements

(g) The outputs of the design and development process

(h) Design and development changes

(i) The results of the review of changes and subsequent follow up actions

() A documented procedure for conducting audits that includes the responsi-
bilities and requirements

(k) Evidence of conformity with the acceptance criteria characteristics of the
product

(1) A documented procedure for nonconformity control activities

(m) A documented procedure for corrective action

(n) A documented procedure for preventive action

This list is somewhat inadequate for our purposes because it does not tell us
what types of things we should document or provide criteria to enable us to
decide what we need to document. ISO 9000 clause 2.7.2 includes a more useful
list of document types that are classified as follows:

(a) Quality manuals

(b) Quality plans

(c) Specifications

(d) Guidelines

(e) Procedures, work instructions and drawings
(f) Records

This list is similar to that in clause 4.2.1 with some notable differences. The
policy and objective could form part of the quality manual and the quality
plans, work instructions, guidelines, drawings and specifications could be the
documents needed to ensure the effective planning, operation and control of
processes.

Obviously the size, type and complexity of the organization and the
competency of personnel will have an effect on the depth and breadth of the
documentation but the subject matter other than that which is product, process
or customer specific is not dependent on size, type and complexity of the
organization etc. There is no single method that will reveal all the things that
should be documented but there are several approaches that can be used to
reveal the documentation necessary.

(a) Documentation analysis

(b) Applying the control model

(c) Applying Kipling’s Law

(d) Applying the process approach



134 /SO 9000 Quality Systems Handbook

Documentation analysis

There are three approaches you can take to identify the documentation
required(Hoyle, David, 1996)'°:

® Conduct a search of the relevant standards for references to documentation

® Respond to the requirements of the standard with operational policies then
identify where documents would be needed to implement these policies

® Chart the processes and identify where documents are needed to convey
inputs and outputs, record actions and results and carryout the tasks and
activities identified.

Of these the most effective approach is to adopt the third option and then apply
the other two options to identify any documents that have been omitted.
Having identified a missing document, assess whether the process would be
improved by its inclusion and what new tasks or activities would need to be
inserted into the process to integrate the activities into the system.

Applying the control model

Control of anything follows a universal sequence of tasks illustrated by the
generic control model in Figure 4.5.

REQUIREMENT
¢ A
PRODUCT/
PLAN N DO =N CHECK @ Yos o TG
CORRECTIVE |_[ REMEDIAL |, Feedback Loop No
ACTION ACTION  [*

Figure 4.5 Generic control model

By asking some key questions derived from the model we can reveal the
essential documents:

® What do we have to do? . . . A statement of requirements, objectives, success
criteria

® How will we make it happen? ... A plan of action or work to be undertaken
and preparation to be made

® What did we do? ... A record of the work carried out

o How will we know it’s right? . . . A definition of the measurements that are
to be performed

® How can we prove its right? ... A record of the results of measurement
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® What did we decide to do with the rejects? ... A plan of the remedial action
to be taken

® How do we know the reject was fixed? ... A record of the remedial action
taken

o How will we stop it happening again? . .. A plan of the corrective action to
be taken

® How do we know it won’t happen again? ... A record testifying to the
effectiveness of the corrective action taken.

The generic control model could be applied at four levels:

® Atthesystem level —so as to reveal the system requirements, system measure-
ments and system changes and thus identify business requirements, business
plans, business performance reviews and changes in the business strategy
and structure. The system level is at the level of the whole organization.

® At the business process level — so as to reveal the process requirements,
process measurements and process changes and thus identify customer
requirements, quality plans, compliance checks, and customer feedback. The
process level is at the level of the functions that make up the business that
may be discharged through one or more departments.

® At the task level — so as to reveal the task requirements, task measurements
and task changes thus identify the product requirements, product plans,
inspections, test, reviews and modification actions. The task level is at the
level of a group or department that may assign people to perform the
various activities that make up the task.

® At the activity level — so as to reveal the activity requirements, activity
measurements and activity changes and thus identify work instructions,
work plans, checks and rework actions. The activity level is at the level of the
individual.

Applying Kipling’s law
In the poem The Elephant Child, the English writer Rudyard Kipling wrote ‘I
had six honest serving friends, they taught me all I knew, they are what, where,
why, when, how and who.” This [ have called Kipling’'s Law because it is not just
the words but also what can be obtained by using them. E.g. auditors use these
words to discover information that will enable them to establish compliance
with requirements. It follows therefore that system developers should use the
same words to identify the types of information that users of the management
system documentation will need to know to perform their jobs as effectively as
possible. However, the 6 friends also need a trigger in order to focus on an object
and this is where the process model in Figure 2.12 is useful.

For each entry and exit apply Kipling’s Law and establish Who does What,
When, Where, Why and How such that you answer the questions in Table 4.1.



Table 4.1 Applying Kipling’s law

Inputs

Resources

Process

Constraints

Outputs

What are the inputs?
Where do they come
from?

Who supplies them?
How are they
supplied?

When are they
supplied?

Why are they needed?

What resources are
required?

Where do they come
from?

Who supplies them?
How are they
supplied?

When are they
supplied?

Why are they needed?

What tasks are
performed?

Where are they
performed?

Who performs the
tasks?

How are the tasks
performed?

When are the tasks
performed?

Why are the tasks
performed?

What are the
constraints?

Where in this process
are they applied?

Who imposes the
constraints?

How are they
addressed?

When do they apply?

Why are the
constraints necessary?

What are the outputs?

Where do they go?

Who receives them?

How are they
supplied?

When are they
supplied?

Why are they needed?
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The process approach method (Hoyle, David and Thompson, John,
2001)°

The fourth method is to use five key questions that establish whether a process
is being managed effectively.

(a) What are you trying to do?

(b) How do you make it happen?

(¢) How do you know it’s right?

(d) How to you know it’s the best way to do it?
(e) How do you know it’s the right thing to do?

There are many subsidiary questions each exploring the process in more detail.
The questions can be asked of top management at the enterprise level, of
functional management at the managerial level and of professionals, admin-
istrators and technicians at the operations level.

Documented procedures (4.2.1c)

The standard requires the management system doc- .
. . . 1994-2000 Differences
umentation to include documented procedures required i
by 1SO 9001 Previously the standard
Y ' required the supplier to

prepare procedures

consistent with the

requirements of the

ISO 9000 defines a procedure as a specified way to | standard and the

carry out an activity or a process. This definition is | SUPPlier's stated quality
. N . policy. This was a much

ambiguous because an activity is on a different scale

more general requirement
than a process. Process outputs are dependent upon | than jts replacement.

What does this mean?

many factors of which activities are but one. An
activity is the smallest unit of work. Several activities accomplish a task and
several tasks reflect the stages in a process but there is more to a process than
a series of tasks as addressed in Chapter 2. This definition also results in a
belief that procedures are documented processes but this too is inaccurate.
Procedures tell us how to proceed — they are a sequence of steps to execute a
routine activity and result in an activity or a task being performed regardless
of the result.

There are very few procedures actually required by the standard but this
does not imply you don’t need to produce any others. The specific procedures
required are:

(a) A documented procedure for document control
(b) A documented procedure for the control of records
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(c) A documented procedure for conducting audits

(d) A documented procedure for nonconformity control
(e) A documented procedure for corrective action

(f) A documented procedure for preventive action

These areas all have something in common. They are what the authors of the
early drafts of ISO 9000:2000 referred to as system procedures — they apply to
the whole system and are not product, process or customer specific although it
is not uncommon for customers to specify requirements that would impact
these areas. Why procedures for these aspects are required and not for other
aspects of the management system is unclear but it seems that the authors of
ISO 9000 felt these were not processes — a conclusion I find difficult to justify.
They are certainly not business processes but could be work processes.
However, there is another message that this requirement conveys. It is that
procedures are not required for each clause of the standard. Previously,
countless organizations produced a manual of 20 procedures to match the 20
elements of ISO 9001. Some limited their procedures to the 26 procedures cited
by the standard and others produced as many as were necessary to respond to
the requirements.

Why is this necessary?

This requirement responds to the Process Approach Principle.

It is uncertain why the authors of ISO 9001:2000 deemed it necessary to
require any specific procedures when there is a general requirement for the
system to be documented. This should have been sufficient. Clearly procedures
are required so that people can execute tasks with consistency, economy,
repeatability and uniformity but there is no logical reason why procedures are
required for only the above six subjects. One possible reason is that none of the
six subjects are addressed in clause 7, which is the only clause where exclusions
may be permitted.

How is this implemented?

One solution is to produce the six procedures as required. In fact many ISO
9000:1994-based systems are likely to include such procedures so there is
nothing new here. The question is, why would you want to do this when in all
other aspects, you may have documented your processes?

Document control is a work process or a number of work processes because
the inputs pass through a number of stages each adding value to result in the
achievement of defined objectives. These are the acquisition, approval,
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publication, distribution, storage, maintenance, improvement, and disposal
stages. These are not tasks but processes that achieve defined objectives and
involve both physical, financial and human resources. Within these processes
are tasks, each of which may require documented procedures as they are
initiated.

Control of records is also a work process similar to document control. There
are the preparation, storage, access, maintenance and disposal stages. This is
not one uninterrupted flow but a life cycle. There is not one task but several
performed at different times for different reasons.

Auditing is certainly a process with a defined objective. Without the
provision of competent personnel and a suitable environment, audits will not
achieve their objectives no matter how many times the procedure is
implemented.

Nonconformity control like records control is a work process for the same
reasons. The sequence of tasks is not in the form of an uninterrupted
sequence. The sequence of stages may be identification, documentation,
segregation, review, remedial action and disposal but this is not a continuous
sequence. There are breaks and different procedures may apply at each stage
depending on what it is that is nonconforming,.

There is little merit in having one corrective action procedure when the
source of problems that require corrective action is so varied. One Correc-
tive Action Form might be appropriate but its application will be so varied
that it is questionable whether one size fits all. Presenting top management
with a nonconformity report because it has been detected that the organiza-
tion charts are not promptly updated following a change, will not motivate
them into action. Corrective action forms part of every process rather than
being a separate process. It is unreasonable to force all actions aimed at
preventing the recurrence of problems through one process. Many problems
are prevented from recurring not by following a procedure, but by the
designer, the producer, supplier, manager remembering they had a problem
last time and doing it differently the next — i.e. they learn from their
mistakes. No forms filled in, no procedures followed — just people using
their initiative — this is why corrective action is part of every process
operation.

Preventive action remains one of the most misunderstood requirements of
ISO 9001 because it is mistaken for corrective action but more on this in
Chapter 8. There is even less justification for one preventive action proce-
dure because the source of potential problems is so varied. Preventive
actions are taken in design, in planning, in training and in maintenance
under the name of FMEA, Reliability Prediction, Quality Planning, Produc-
tion Planning, Logistic Planning, Staff Development, Equipment Main-
tenance — preventive actions are built into these processes and similar to
corrective action are part of every process design.
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1994-2000 Differences

Previously the standard
required specific types of
documents with the result
that activities were
documented regardless of
need. The new requirement
widens the field of
documentation from plans,
procedures and work
instructions to embrace all
documents that are needed
to manage the
organization’s processes.
However, it is more flexible
by only requiring
documents that are needed
for effective operation and
control of processes —
hence you no longer have
to document things
because the standard or
the auditors require it.

POLICIES

Documents that ensure effective
planning, operation and control of
processes (4.2.1d)

The standard requires management system doc-
umentation to include documents required by the organi-
zation to ensure the effective planning, operation and
control of its processes.

What does this mean?

The documents required for effective planning,
operation and control of the processes would include
several different types of documents. Some will be
product and process specific and others will be
common to all processes. Rather than stipulate the
documents that are needed, ISO 9001 now provides
for the organization to decide what it needs for the
effective operation and control of its processes. This
phrase is the key to determining the documents that
are needed.

PROCESS
DESCRIPTIONS

REFERENCES

CONTROL
PROCEDURES POLICIES OPERATING
AND PROCEDURES
PRACTICES

STANDARDS GUIDES
NATIONAL/

INTERNATIONAL
STANDARDS SPECIFICATIONS

PUBLIC DATA

CUSTOMER DATA

SUPPLIER DATA

EXTERNAL
REFERENCE
DOCUMENTS

PLANS

DERIVED

DOCUMENTS RECORDS

REPORTS

INDUSTRY

INTERNAL
DATA REFERENCES

INSTRUCTIONS

Figure 4.6 Relationships between documents
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There are three types of controlled documents, as illustrated in Figure 4.6:

® Policies and practices (these include process descriptions, control proce-
dures, guides, operating procedures and internal standards)

® Documents derived from these policies and practices, such as drawings,
specifications, plans, work instructions, technical procedures and reports

® External documents referenced in either of the above

There will always be exceptions to this model but in general the majority of
documents used in a management system can be classified in this way.

- DOCUMENTS

[ |

CONTROLLED UNCONTROLLED
DOCUMENTS DOCUMENTS
l - Memoranda
— Letters
POLICIES & PRACTICES
— Note books
l — Diaries
DERIVED DOCUMENTS REFERENCE DOCUMENTS — Calendars
Contracts
Standards
Guides
|
PRESCRIPTIVE DESCRIPTIVE
DOCUMENTS DOCUMENTS
— Specifications !
I— Plans ‘
| Schedules INTENTIONS RECORDS
— Procedures
) Proposals Certificates
L— Instructions
Brochures Results
Reports

Figure 4.7 Classification of documents

Minutes of meeting
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Derived documents are those that are derived by executing processes;
for example, audit reports result from using the audit process, drawings result
from using the design process, procurement specifications result from using
the procurement process. There are, however, two types of derived document:
prescriptive and descriptive documents. Prescriptive documents are those that
prescribe requirements, instructions, guidance etc. and may be subject to
change. They have issue status and approval status, and are implemented in
doing work. Descriptive documents result from doing work and are not
implemented. They may have issue and approval status. Specifications, plans,
purchase orders, drawings are all prescriptive whereas audit reports, test
reports, inspection records are all descriptive. This distinction is only necessary
because the controls required will be different for each class of documents.

Figure 4.7 shows some examples of the different classes of documents and
their relationship.

Why is this necessary?

This requirement responds to the Process Approach Principle.

The degree of documentation varies from a simple statement of fact to details
of how a specific activity is to be carried out. To document everything you do
would be impractical and of little value. Several good reasons for documenting
information are listed under — What should be documented.

How is this implemented?

The identification of documentation needs was addressed under — Documenting
a quality management system. In this section, the specific types of documents are
described in more detail.

Policies and practices

The relationship between these various types of policies and practices is
illustrated in Figure 4.8.

Policies

Policies are essential in ensuring the effective planning of processes because
they lay down the rules to be followed to ensure that actions and decisions
taken in the design and operation of processes serve the business objectives.

Any statement made by management at any level that is designed to
constrain the actions and decisions of those it affects is a policy. There does not
have to be a separate document containing policies. The policies can be
integrated within any of the documents.
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CORPORATE POLICY

Defines the overall intentions of the
organization regarding its purpose and
mission

POLICIES
Defines the strategy and boundary
OPERATIONAL POLICIES | conditions for business and work
processes
Defines the actions and decisions required to
( control the flow of product/information through
CONTROL PROCEDURES | the processes as work is done upon it. They
invoke Standards, Guides and Operating
Procedures
GUIDES
Provide guidance in implementing
policies, procedures or standards
PRACTIGES < OPERATING
PROCEDURES
Specify how particular tasks
should be conducted
STANDARDS

Specify acceptance criteria for

products, information, processes

and services

REFERENCE
DOCUMENTS
N~

Figure 4.8 Relationship between policies and practices

Provide data for use in carrying out
actions and making decisions
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There are different types of policy that may impact the business processes:

Government policy, which when translated into statutes applies to any

commercial enterprise

Corporate policy, which applies to the business as a whole and may cover,

for example:

e Environmental policy — our intentions with respect to the conservation of

the natural environment

Financial policy — how the business is to be financed

Marketing policy — to what markets the business is to supply its products

Investment policy — how the organization will secure the future

Expansion policy — the way in which the organization will grow, both

nationally and internationally

e Personnel policy — how the organization will treat its employees and the
labour unions

e Safety policy — the organization’s intentions with respect to hazards in the
work place and to users of its products or services

e Social policy — how the organization will interface with society

Operational policy, which applies to the operations of the business, such as

design, procurement, manufacture, servicing and quality assurance. This

may cover, for example:

e Pricing policy — how the pricing of products is to be determined

e Procurement policy — how the organization will obtain the components
and services needed

e Product policy — what range of products the business is to produce

e Inventory policy — how the organization will maintain economic order
quantities to meet its production schedules

e Production policy — how the organization will determine what it makes or
buys and how the production resources are to be organized

e Servicing policy — how the organization will service the products its
customers have purchased

Department policy, which applies solely to one department, such as the

particular rules a department manager may impose to allocate work, review

output, monitor progress etc.

Industry policy, which applies to a particular industry, such as the codes of

practice set by trade associations for a certain trade

All policies set boundary conditions so that actions and decisions are channelled
along a particular path to fulfil a purpose or achieve an objective. Many see
policies as requirements to be met — they are requirements but only in so far as an
enabling mechanism. Policies serve to guide the actions and decisions required
to achieve objectives and are not therefore objectives in themselves. Policies
enable management to operate without constant intervention and once
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established enable others to work within a framework without seeking decisions
or guidance from above. The larger and more complex an organization the more
policies it may have. Small lean organizations will have few documented
policies because guidance can be given verbally.

Staff do not work to policies but in fact work in accordance with procedures
which themselves direct actions and decisions within the framework of the
stated policies. In order to make the decisions required in the procedures, staff
will often need to know the company policy on a particular subject, such as
procurement, recruitment, release of product, licensing agreements, agreeing
design changes etc. Can they or can they not do something and if so what
criteria should they satisfy?

When one deviates from procedure one may not in fact be violating a policy
because the procedure may describe one of several ways of doing something.
Where top management dictates that all work be conducted in accordance with
certain procedures, it puts itself in a position of having to authorize deviations
when the procedures cannot be followed. It is therefore more effective if top
management prescribes the policies to be met by its direct subordinates rather
than by all levels, and leaves the procedures to be decided by those responsible
for achieving objectives.

There are many sound reasons for documenting your operational policies:

o Corporate policy needs to be translated into practical terms that can be
implemented through procedures.

® Every job has constraints surrounding it — without written policies people
would be left to discover them by trial and error, the organization would
become a disorganized mess, its managers lacking any means to direct and
harmonize their staff’s activities.

® Policies enable managers and their workforce to be left in no doubt about
what they are actually responsible for, the boundaries within which they
need to work and the demands upon them to which they will be expected
to respond.

® Policies set clear boundaries for people’s jobs so that everyone knows in
advance what response they are to expect from others when making
decisions.

® Policies create a baseline to which subsequent change can be referred and
enable changes in the way things are done to be clearly defined.

® Policies enable managers to determine whether a subordinate’s action or
decision was justified or simply poor judgement or an infringement of the
rules. If no rule exists, subordinates cannot be criticized for using their
judgement, however well or poorly it is used. If a rule exists, one has to
establish whether it was accidentally or deliberately broken, for the latter is
a disciplinary offence. Without written policy no one knows where he or she
stand and any decision may create an unwanted precedent.



146 /SO 9000 Quality Systems Handbook

® Policies provide freedom to individuals in the execution of their duties to
make decisions within defined boundaries and avoid over-control by
managers. If people are uncertain about where the limits of their job lie they
cannot feel free to act. Without a clearly defined area of freedom there is no
real freedom at all.

® Policies enable managers to exercise control by exceptions rather than over
every action and decision of their subordinates and therefore enable self-
control by subordinates.

® Policies enable managers to control events in advance. Before the action
begins, people know the rules and so are more likely to produce the right
results first time. Without policies, one is forced to control events in arrears,
after something has happened to cause dissatisfaction. Alternatively, one has
to be on the scene of the event to respond as soon as the situation approaches
the limits. This is a costly use of managers’ time.

The reasons above may not be appropriate in organizations that have a strong
value-based culture. Rules are appropriate to a command and control culture.
Therefore, these principles need to be applied with care. In all cases you need
to ask; what would be the effect on our performance as an organization if this
were not documented? If the answer is nothing or a response such as — well
somebody might do xyz — forget it! But is it likely? If you cannot predict with
certainty that something will happen that should be prevented, leave people
free to choose their own path.

However, even in a command and control culture one does not need to write
everything down, as policies are needed only for important matters where the
question of right or wrong does not depend upon circumstances at the time, or
when the relevance of circumstances only rarely come into the picture.

A common practice is to paraphrase the requirements of ISO 9001 as
operational policy statements. Whilst this approach does provide direct
correlation with ISO 9001 it renders the exercise futile because users can read
the same things by referring to ISO 9001. Operational policies should respond
to the needs of the organization, not paraphrase the standard.

Process descriptions

Process descriptions are necessary in ensuring effective operation and control
of processes because they contain or reference everything that needs to be
known about a process.

Process descriptions may be maintained as discrete documents or combined
into a manual. Process descriptions would include:

® Process objectives
® Process owner
® Process inputs in terms of the materials and information to be processed
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® Process outputs in terms of the products, services and information
delivered

® Set-up and shut down conditions

® Process flow charts indicating the sequence of actions and decisions
identifying those responsible and the interacting processes, actions and
references to supporting documentation

® Resources — physical and human resources required to deliver process
outputs

® Dependencies — the known factors upon which the quality of the process
output depends (skills, competencies, behaviours, capabilities)

® Key performance indicators — the indicators by which the achievement of the
process objectives will be measured

® Performance measurement methods — measures to detect variation in
product and process performance

® Preventive measures — measures in place to prevent process and product
error or failure

Clearly this description goes well beyond the content of a procedure. It also
goes well beyond flow charts. Flow charts depict the steps in a process but do
not fully describe a process. We could have two processes each with the same
sequence of steps and therefore the same flow chart. Process A performs well
while Process B constantly under performs, reject rates are high, morale is low
etc. The procedures, equipment and controls are identical. What causes such a
difference in performance? In Process B the people have not been trained, the
supervisors are in conflict and rule by fear and there is high absenteeism. There
is poor leadership and because of the time spent on correcting mistakes, there
is no time for maintaining equipment, cleanliness and documentation. In
process A, the supervisors spend time building relationships before launching
the process. They plan ahead and train their staff. They are constantly looking
for opportunities for improvement and because the process runs smoothly,
they have time for maintaining equipment, documentation and cleanliness —
morale is high so there is no absenteeism. Therefore to describe a process in a
way that will show how the process objectives are achieved, it is necessary to
describe the features and characteristics of the process that cause success and
this warrants more than can be depicted on a flow chart. It is not intended that
behaviours should be documented but the activities that reflect appropriate
behaviours such as planning, preparing, checking, communicating, advising
can be reflected in the process description.

The difference between a rule-based culture and a values-based culture
provides another example of why flow charts alone do not describe processes.
In a rule based culture (or command and control culture) people will follow the
rules or procedures regardless of the consequences. Conformity is paramount
and produces consistency but not necessarily customer satisfaction. For
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example — a hotel has a procedure for maintaining the facilities and this
requires annual maintenance of the air conditioning system. Maintenance staff
perform exactly as required by the procedure but take no account of the effect
of their actions on customers using the conference facilities. The conference
department performs exactly in accordance with the conference management
procedure but takes no account of facility maintenance. The result is that a
conference is held in the summer while the air-conditioning is out of action due
to maintenance. This causes dissatisfaction to customers. Other examples result
in the classic retort from service providers ‘It's more than my job’s worth to . ./
The staff only focus on doing what they are told and following the procedure.
Their training concentrates on equipping them with the skills to perform the
task. Initiative is not a requirement and can result in a reprimand from
management when staff deviate from the rules. Staff are trained to perform the
task and not trained to achieve objectives — otherwise they would weigh up the
circumstances and apply their common sense.

Previously, procedures were established to meet a specific requirement
defined by the standard e.g. contract review. However contract review is a
task that is part of the sales process the objectives of which are different. The
objective of contract review is to prevent the organization entering into a
commitment with its customers that it is incapable of fulfilling, whereas the
objective of the sales process is to secure business for the organization that
meets the business objectives. Previously the success indicators for many
parts of the management system were based on whether the task had been
carried out, not whether the objective of the task had been accomplished.
Therefore a success indicator for contract review was a tick in a box when it
should have been the number of orders accepted that fully met customer
expectations.

Procedures

Procedures are necessary in ensuring the effective operation and control of
processes because they layout the steps to be taken in setting up, operating and
shutting down the process.

A procedure is a sequence of steps to execute a routine task. It prescribes
how one should proceed in certain circumstances in order to produce a desired
output. Sometimes the word can imply formality and a document of several
pages but this is not necessarily so. A procedure can be five lines, where each
line represents a step in the execution of a task. (See also Plans below.)

Procedures can only work, however, where judgment is no longer required
or necessary. Once you need to make a judgement, you cannot prescribe what
you might or might not do with the information in front of you. A form of
judgement-based procedure is a decision tree that flows down a chain of
questions to which either a yes or a no will route you down a different branch.
The chart does not answer your questions but is a guide to decision-making.
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There are various types of documented practices:

@ Divisional procedures apply to more than one division of a company and
regulate common activities.

@ Control procedures control work on product as it passes between depart-
ments or processes. These should contain the forms that convey information
from department to department and reference the operating procedures that
apply to each task.

® Operating procedures prescribe how specific tasks are to be performed.
Subcategories of these procedures may include test procedures, inspection
procedures, installation procedures etc. These should reference the stan-
dards and guides (see below) which are needed to carry out the task,
document the results and contain the forms to be used on which information
is to be recorded.

Standards

Standards are essential in ensuring the effective operation and control of
processes because they define the criteria required to judge the acceptability of
the process capability and product quality.

Standards define the acceptance criteria for judging the quality of an activity,
a document, a product or a service. There are national standards, international
standards, standards for a particular industry and company standards.
Standards may be in diagrammatic form or narrative form or a mixture of the
two. Standards need to be referenced in control procedures or operating
procedures. These standards are in fact your quality standards. They describe
features and characteristics that your products and services must possess. Some
may be type-specific, others may apply to a range of products or types of
products and some may apply to all products whatever their type. These
standards are not the drawings and specifications that describe a particular
product but are the standards that are invoked in such drawings and
specifications and are selected when designing the product.

In the process context, standards are essential for defining the acceptance
criteria for a capable process.

Guides

Guides are necessary in ensuring the effective operation and control of
processes because they provide information of use during preparation,
operation, shut down and troubleshooting.

Guides are aids to decision-making and to the conduct of activities. They are
useful as a means of documenting your experience and should contain
examples, illustrations, hints and tips to help staff perform their work as well
as possible.
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Derived documents

Specifications

Specifications are crucial in ensuring the effective planning and control of
processes because they govern the characteristics of the inputs and outputs and
are thus used in process and product design and measurement.

Specifications according to ISO 9000 are documents stating requirements and
may be in the form of:

® Performance specifications ~ defining the performance requirements for a
product, process or service without limiting the solution or the technology
or prescribing particular characteristics — the basic goal

® Design specifications ~ a more definitive version of a performance
specification which defines the criteria to be satisfied in designing a
particular product, service or process. (Typical criteria for a product include
performance requirements under specified environments, interface require-
ments, size, weight, ruggedness, safety margins, derating factors and
apportioned reliability goal.)

® Test specifications ~ stating requirements for verifying by test certain
prescribed characteristic of an item under simulated operational conditions
to verify the item meets the design specification

® Procurement specifications ~ defines for a specific item of supply the require-
ments for performance, design, construction and packaging of the item and
the requirements for verifying that the requirements have been achieved

Plans

Plans are crucial in ensuring the effective operation and control of processes
because they lay out the work that is to be carried out to meet the
specification.

A plan is a statement of the provisions that have been made to achieve a
certain objective. It describes the work to be done and the means by which the
work will be done. Plans are often produced for specific one-off events not
routine events — they require imagination and original thought to produce.
When work becomes routine, the provisions will have been made, staff trained
etc and so work can be executed using procedures — these don’t generally
require original thought or imagination. If, however you have not done
something before, you cannot write a procedure — a plan is needed first of all
to set-up the conditions that will subsequently become routine.

The process of producing a plan is a process of decision-making and once
produced its provisions can be put to work to yield the desired result. A good
plan possesses unity, continuity, flexibility and precision.

The producer of the plan gains an in depth knowledge of the work to be
done. The plan provides to others a statement that will enable them to predict
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whether the provisions will, if implemented yield the desired result and so
provides a measure of confidence in the success of the provisions.

Reports

Reports are useful in ensuring the effective operation and control of processes
because they contain information about the process or the product being
processed. They may be used to guide decision-making both in the design and
operation of processes and in product-realization.

Reports are the result of some activity and differ from records in that reports
will contain background data, conclusions and recommendations from a study
of certain conditions, situations or records. Examples of topics for which
reports will be produced are:

Market research

Competition analysis
Benchmarking study
Reliability prediction

Process capability

Warranty returns

Productivity analysis
Environmental effects analysis
Failure mode effects analysis

Records

Records are essential in ensuring the effective operation and control of
processes because they capture factual performance from which decisions on
process performance can be made.

Records are defined in ISO 9000 as documents stating the results achieved or
providing evidence of activities performed. Records are therefore produced during
an event or immediately afterwards. Records do not arise from contemplation.
They contain facts, the raw data as obtained from observation or measurement
and produced manually or automatically. The information may have been
received verbally, visually or as a printout from a machine. There could be
notes taken during an interview, or results recorded from observing a test.
Records are not reports in that there is no interpretation, comment or opinion
expressed by the recorder. There are many types of records that may be
generated by a process, some of which are identified in ISO 9001 and are
addressed under the section on the Control of records.

Instructions

Instructions are crucial in ensuring the effective operation and control of
processes because they cause processes to be initiated and define variables that
are specific to the date and time, location, product or customer concerned.
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Work instructions define the work required in terms of who is to perform it,
when it is to commence and when it is to be completed. They also include what
standard the work has to meet and any other instructions that constrain the
quality, quantity, delivery and cost of the work required. Work instructions are
the product of implementing a control procedure, an operating procedure or a
document standard (see further explanation below).

Instructions and work instructions are not defined in ISO 9000 and only
mentioned once in ISO 9001 (clause 7.5.1) and twice in ISO 9004 (Clauses 5.5.5
and 7.5.1) and in both cases the term procedure could just as well have been
used.

In simple terms, instructions command work to be done, procedures define the
sequence of steps to execute the work to be done. Instructions may or may not
refer to procedures that define how an activity is performed. In some cases an
instruction might be a single command such as ‘Pack the goods’. Procedures,
on the other hand, define how one should proceed to execute a task.
Procedures are documented when the activities that need to be performed are
likely to be performed regularly or routinely.

For example, you may issue an instruction for certain goods to be packed
in a particular way on a specified date and the package to be marked with
the contents and the address to which it is to be delivered. So that the task
is carried out properly you may also specify the methods of packing in a
procedure. The procedure would not contain specific details of a particular
package — this is the purpose of the instruction. The procedure is dormant
until the instruction to use it is initiated or until personnel are motivated to
refer to it.

Not all instructions need to be documented — it depends upon the nature of
the message being conveyed. Many types of forms have been conceived to
convey instructions. Purchase Orders, Change Requests, Amendment Instruc-
tions, Engineering Orders and Print Requisitions are all instructions that cause
people to do work and are work instructions rather than procedures.

It follows therefore that the idea of calling documents procedures when they
only apply to interdepartmental activities and calling documents work
instructions when they only apply to departmental activities is ill conceived.
Both types of documents are in fact procedures. In both cases work instructions
may be needed to initiate work and procedures may be needed to define the
sequence in which the work is to be executed, where the instructions alone are
insufficient.

Internal references

Internal reference documents are useful in ensuring the effective operation and
control of processes because they will contain data relevant to the equipment,
people, facilities or other factors upon which set-up or operation of the process
depends.
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Reference documents differ from other types of documents in that they
should be neither prescriptive nor instructional. They should not be descriptive
like reports, proposals or records but should contain data that is useful in
carrying out a task.

Examples of internal reference documents are:

® Organization charts
® Telephone directories
® Shift roster

® Equipment lists

® Staff lists

External reference documents

External reference documents are those not produced by the organization but
used by the organization as a source of information, consequently the
categories of external reference documents are identified by their source.

National and international standards

National and international standards are essential in ensuring the effective
planning, operation and control of processes because they contain the agreed
conditions, requirements, parameters etc that govern various aspects of a
process or the resultant product. Such standards are also essential in reducing
variation and choice and thus ensuring safety, interchangeability and compati-
bility between components.

However, useful as national and international standards are, they have
several limitations. They are rarely read in detail, often just quoted in a
specification and both customers and users assume the organization is capable
of meeting them. One cannot negotiate an external standard because it cannot
be changed, only supplemented, or replaced. They force people to require only
work that meets the standard and reject work that does not even if such work
would be otherwise acceptable. They therefore reduce flexibility. The wide
circulation of standards makes their change lengthy and costly both to the
standard producers and their users and therefore standards cannot be made to
react quickly enough to meet customer needs. For example it has taken 14 years
to revise the ISO 9000 family of standards and during this time the knowledge
that was being standardized has changed enormously.

The only standards that work effectively are those subject to continual
surveillance such as product standards where tests are routinely performed to
verify that process outputs meet national or international standards.

Public data

Public data is useful in ensuring the effective planning, operation and control
of processes because it is a source of data useful in marketing, business
planning, product design, human resource management etc.
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Public data is that which is publicly available in the form of books and
reports. It could come from public libraries, newspapers, the Internet,
government departments and bureaux. Such data may include demographic
data, scientific data, financial data, reports from studies into working
conditions, environmental pollution, management style etc.

Customer data

Customer data is useful in ensuring the effective planning, operation and
control of processes because it is a source of customer needs, expectations and
requirements. Without customer data, the organization cannot plan to satisfy
its customers.

Customer data may include:

e Contracts and orders specifying the product or service to be supplied and
the conditions under which it has been agreed to supply them

® Customer specifications and drawings detailing the product or service
characteristics that are to be satisfied

® Customer plans describing the programme of work (of which the contracted
items form a part), required delivery milestones etc.

Supplier data

Supplier data is useful in ensuring the effective operation and control of
processes because it is a source of information necessary to make purchasing
decisions, maintain purchased equipment and components, verify compliance
with requirements and monitor supplier performance.

Supplier data may include:

® Proposals for the supply of products and services

® Data sheets describing the supplier’s products and services

® Reports of supplier activities in response to contract requirements

@ Instructions and manuals on the installation, handling, maintenance and
disposal of the equipment or components supplied

Industry data

Industry data is useful in ensuring the effective planning, operation and
control of processes because it is a source of guidance and best practice. The
data is generally only available to those organizations that subscribe to
particular trade associations.

Industry data may include:

® Brochures, guides and leaflets on sector specific tools, techniques and
practices
® Reports on the industry sector, its growth, decline, opportunities, etc.
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® Benchmarking data
e Catalogues and directories of organizations, products and services

What should be documented? (4.2)

The standard requires the extent of quality management
system documentation to be dependent on the size and .

. loxi b 1t Previously the range and
type of organization, complexity of the processes, and the | yetail of the procedures
competency of personnel. that form part of the

Clause 4.9 of ISO 9001:1994 required procedures quality system was
only where the absence of such procedures would | required to be dependent
adversely affect quality. This phrase, now omitted | YPO0 ine campley o iz
from the 2000 version, used to be taken out of context | "ork: e methods used
o . and the skills and training
and used as a valid reason for not documenting | needed by personnel
aspects of the management system. The requirement | involved in carrying out
only applied to procedures but could just as easily | the activity. The intent of
have applied to other types of documentation. The | the requirement is the
factors mentioned in the standard apply equally to same but it introduces

. organization size and

documentation generated by a process and doc-

) - competency of personnel
umentation supporting the process. For example, a as determining factors.

1994-2000 Differences

person may need documented policies and practices
to execute the processes reliably and also may produce documents that are
required inputs for other processes. In both cases the factors of size, complexity
etc., apply to the extent of the supporting documentation as well as to the
extent of the output documentation — therefore documentation producers need
to be aware of the documentation needs of the interconnecting processes.

Size of organization

If we think about it, what has size of the organization got to do with the
amount of information you document? A large organization could be large
because of the quantity of assets — 2000 offices with 2 people in each. Or it could
be large because it employs 6,000 people, 5,500 of whom do the same job. Or
we could find that of the 6,000, there are 200 departments, each providing a
different contribution and each staffed with people of different disciplines.
Therefore size in itself is not a factor and size without some units of measure
is meaningless.

Type of organization

The type of organization will affect what you document and what documents
you use but again not the amount of information you document. An
organization that deals primarily with people may have little documentation.
One that moves product may also have little documentation but one that
processes information may have lots of documentation. A software house is
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different from a gas installation service, a bank is different from a textile
manufacturer and therefore the content of the documentation will differ but
they may use the same types of documents.

Complexity of processes

Complexity is a function of the number of processes and their interconnections
in an organization. The more processes, the greater the number of documents.
The more interconnections the greater the detail within documents. Complex-
ity is also a function of the relationships. The more relationships there are, the
greater the complexity and channels of communication. Reducing the number
of relationships can reduce complexity. Assigning work to fewer people
reduces the number of transactions. Many documents exist simply to
communicate information reliably and act as a point of reference should our
memory fail us, which introduces another factor — that of the man’s limited
ability to handle unaided large amounts of data.

In the simplest of processes, all the influencing facts can be remembered
accurately. As complexity increases, it becomes more difficult to remember all
the facts and recall them accurately. A few extraordinary people have brilliant
memories, some have learnt memory skills but the person of average ability
cannot always remember a person’s name or telephone number. It would
therefore be unreasonable to expect people to perform their work without the
use of recorded information of some kind. What you should record and what
you remember is often a matter of personal choice but in some cases you
cannot rely on people remembering facts by chance. You therefore need to
identify the dependencies in each process and perform a risk assessment to
establish what must be documented.

Competence

Competence is the ability to demonstrate the skills, behaviours, attributes and
qualifications to the level required for the job. Competency may depend upon
the availability of documentation. For example a lawyer will refer to
documented case law to assist in preparing a case for defence or prosecution
not because of a lack of competency but because of man’s limited memory and
a desire for accuracy. The lawyer can remember where to look for the relevant
case law, but not the details. If the document containing the relevant case law
cannot be found, the lawyer is unable to do the job and therefore cannot
demonstrate competence.

When personnel are new to a job, they need education and training.
Documentation is needed to assist in this process for two reasons. Firstly to
make the process repeatable and predictable and secondly to provide a
memory bank that is more reliable than the human memory. As people learn
the job they begin to rely less and less on documentation to the extent that in
some cases, no supporting documentation may be used at all to produce the
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required output. This does not mean that once the people are competent you
can throw away your documentation. It may not be used on a daily basis, but
you will inevitably have new staff to train and improvements to make to your
existing processes. You will then need the documentation as a source of
information to do both.

Factors affecting the amount of information you document

There has to be a limit on what you document. At school we are taught reading,
writing and arithmetic so documents should not attempt to define these
activities. The documents in regular use need only detail what would not be
covered by education and training. A balance should be attained between
training and procedures. If you rely on training rather than employing
documented procedures, you will need to show that you have control over the
quality of training to a level that will ensure its effectiveness. We expect staff to
know how to do the various tasks that comprise their trade or profession, how
to write, how to design, how to type, answer the telephone, how to paint, lay
bricks etc. etc. You may feel it necessary to provide handbooks with useful tips
on how to do these tasks more economically and effectively and you may also
use such books to bridge gaps in education and training but these are not your
procedures.

ISO 9001:1994 required the quality manual to cover the requirements of the
standard but this requirement has been removed. There is therefore no
requirement to respond to the requirements of the standard in the order in
which they are stated either in a quality manual or in documented
procedures.

You can combine several procedures in one document, the size of which
depends on the complexity of your business. The more complex the business
the greater is the number of documents. The more variations in the ways that
work is executed, the larger the description of management system will need
to be. If you have a small business and only one way of carrying out work, your
system description will tend to be small. Your management system may be
described in one document of no more than 30 pages. On the other hand a
larger business may require several volumes and dozens of documents of over
10 pages each to adequately describe the system.

Control procedures need to be user-friendly and so should be limited in size.
Remember you can use other documents such as guides, standards, and
operating procedures to extend what you have written in the control
procedures. The procedures should not, however, be so short as to be worthless
as a means of controlling activities. They need to provide an adequate degree
of direction so that the results of using them are predictable. If you neglect to
adequately define what needs to be done and how to do it, don’t be surprised
that staff don’t know what to do or constantly make mistakes. It is also
important to resist the desire to produce manuals that are impressive rather
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than practical. Printing the documents on expensive paper with coloured logo
does not improve their effectiveness and if they are not written simply and
understood by a person of average intelligence, they will not be used.

Reasons for not documenting information

There are also several reasons for not documenting information.

If the course of action or sequence of steps cannot be predicted a procedure
or plan cannot be written for unforeseen events.

If there is no effect on performance by allowing freedom of action or
decision, there is no mandate to prescribe the methods to be employed.

If it cannot be foreseen that any person might need to take action or make a
decision using information from a process, there is no mandate to require the
results to be recorded. (However you need to look beyond your own
organization for such reasons if demonstrating due diligence in a product
liability suit requires access to evidence.)

If the action or decision is intuitive or spontaneous, no manner of
documentation will ensure a better performance.

If the action or decision needs to be habitual, documentation will be

beneficial only in enabling the individual reach a level of competence.

Implementing a quality management system (4.1)

1994-2000 Differences

Previously the standard
required the supplier to
effectively implement the
quality system and its
documented procedures.
There is no difference in
intent but the new wording
implies that the standard
defines how the
management system
should be implemented
but it loses the reasons
for doing so. However,
internal audits (clause
8.2.2) now have to verify
that the system has been
effectively implemented,
therefore the intent of the
previous wording is
retained.

The standard requires the organization to implement a
quality management system in accordance with the
requirements of 1ISO 9001.

What does this mean?

The notion of implementing a management system
seems to imply that the management system is a set
of rules, a procedure or a plan. One implements
procedure but the management system is far more
than a collection of procedures. Also the standard
requires a management system to be established and
as stated previously, to establish a management
system you need to design and construct it and
integrate it into the organization. Implementation
therefore applies to the use and operation of
the management system following its construction
and integration and is therefore concerned with
the routine operation of an already established,
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documented and resourced system. Effective implementation means adhering
to the policies and practices, following what is stated, not changing your
procedures after changing your practice.

Why is this necessary?

This requirement responds to the Leadership principle.

It goes without saying that it is necessary to implement the management
system that has been established because the benefits will only arise from using
the system.

How is this implemented?

There is no magic in meeting this requirement. You simply need to do what
you said you would do, you have to keep your promises, honour your
commitments, adhere to the policies, meet the objectives, follow the procedures
— in other words manage your processes effectively.

Managing processes (4.1)

The standard requires the organization to manage the identified processes in
accordance with the requirements of ISO 9001.

What does this mean?

The first stage in managing a process is to establish
what it is you are trying to achieve, what require-
ments you need to satisfy, what goals you are aiming required the supplier o
at; then establish how you will measure your plan the production,
achievements. The next stage is to define the process | jnstallation and servicing
you will employ to deliver the results. Managing the | processes that directly
process then involves managing all the inherent | affect quality and ensure
characteristics of the process in such a manner that | that these processes are
the requirements of customers and interested parties carried out under

controlled conditions. The
are fulfilled by the process outcomes. This means: difference is a widening of

the requirement to all
Managing the process inputs processes and extension
Managing the work of scope beyond mere

Managing the physical resources PTG (9 [EIES

1994-2000 Differences
Previously the standard

. all processes.
Managing the human resources

Managing the constraints

°
°
° - .
® Managing the financial resources organizing and controlling
°
°
® Managing the outputs
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Process management is therefore much more than managing activities and
therefore when describing processes, one needs more than a flow chart of
activities. The chart is a diagrammatical representation of a process but only
one aspect. One can also add numerical data to the charts to indicate resources,
cycle times, delays, costs etc. but the intangible factors of the human
environment cannot be reduced to numerical data to add to the charts.

The notes to clause 4.1 of ISO 9001 need some explanation. It is stated that
the processes needed for the management system include management activities,
provision of resources, product realization and measurement. This note could cause
confusion because it suggests that these are the processes that are needed for
the management system. It would be unwise to use this as the model and far
better to identify the processes from observing how the business operates. The
term provision of resources should be Resource Management, which is the
collection of processes covering financial, human and physical resources.
Product realization is also a collection of processes such as design, production,
service delivery, etc. Measurement is not a single process but a sub-process
within each process. Grouping all the measurement processes together serves
no useful purpose except it matches the standard — a purpose of little value in
managing the organization.

The second note refers to outsourcing processes although it is difficult to
imagine that management activities, product realization or measurement
would be outsourced in its entirety. It is likely that market research; design,
product verification, equipment calibration and other specialized services may
be outsourced. While outsourcing comes under purchasing, it is correct to
point out that the organization should control any outsourced processes. The
supplier of the process is usually referred to as a subcontractor because they
provide services to the organization’s requirements not their own. Control of
subcontractors is covered by clause 7.4 but in meeting clause 7.4.3, you need to
treat suppliers and subcontractors differently (see chapter 7).

Why is this necessary?

This requirement responds to the Process Approach Principle.

Desired results will not be achieved by chance — their achievement needs to
be managed and as the processes are the means by which the results are
achieved, this means managing the processes.

How is this implemented?
Managing the inputs
This means making sure that:

® the process is capable of producing the required outputs of the required
quality, on time, with the human physical and financial resources available
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® the processes providing the required inputs are capable of supplying them
on time, in the right quantity and quality and if not, adjusting the process to
accommodate known variations.

Managing the work

This means that the activities have to be planned, organized and controlled in
a way that will deliver the desired outputs. To do this one has to:

® Determine the process objectives and establish performance measures of
success

® Determine the activities required to achieve the objectives and design the
process so that the sequence and interaction of the activities and use of
resources will achieve the process objectives

® Determine the stages in the process where checks need to be made to verify
work and detect variance

® Organize the assignment of responsibility and delegation of authority for the
actions and decisions required

® Install communication mechanisms for feeding the process with changes in
the inputs and for obtaining information on the behaviour of the process

® Install sensors to detect variance in process capability

® Monitor and measure process performance against process objectives, taking
account of measurement capability

® Take action to improve the efficiency and effectiveness with which the
process produces results

Managing the physical resources

This means that the physical resources needed by the process are planned,
organized and controlled in a way that enables the process to deliver the
desired results. To do this one has to:

® Determine the physical resources required and establish objectives for their
acquisition, utilization and productivity;

@ Establish performance measures for physical resource acquisition, utiliza-
tion and productivity;

® Develop or acquire physical resources of the right type, quantity and quality
at the right time;

® Deploy these resources to the stage in the process where they are required,
when they are required;

® Maintain the physical resources necessary for efficient and effective
performance;

® Install sensors for measuring physical resource acquisition, utilization and
productivity;

® Monitor and measure the acquisition, utilization and productivity of
physical resources against the established objectives;
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® Dispose of those assets that are no longer required that are diverting
resources away from productive operations;

® Take action to improve the acquisition, utilization and productivity of
physical resources.

Managing the financial resources

This means that the financial resources needed by the processes are planned,
organized and controlled in a way that the other resources are acquired on
time, of the right quality and in the right quantity to feed the process with the
means to deliver the desired performance. Starve the process of financial
resources and the process will cease to produce the desired results. Financial
control processes have in general not formed part of the documented
management system, but clearly one cannot manage processes without control
of the finances. The success of any enterprise depends on their being sufficient
capital and cost control.
To manage the financial resources one has to:

® Develop a financial budget for setting up the process as designed. This may
require investment capital the source of which needs to be secured;

® Develop a financial budget for operating and maintaining the process that
projects spend over time. The cost of raw materials, consumables and labour,
of out-sourced services such as laboratories, cleaning, maintenance etc.;

® Set up cost control mechanisms that regulate expenditure on capital,
materials, labour and expenses that are commensurate with process
objectives;

® Set up revenue collection mechanisms including sales invoicing, receipts
and debt collection;

® Set up cost accounting mechanisms that identify all elements of expenditure
including capital costs, running costs, maintenance costs and quality costs
(costs of prevention, detection, correction and failure);

® Monitor and measure the acquisition and utilization of financial resources
against the budgets;

® Recover the cost of surplus or waste physical resources as is practical;

® Divert surplus resources for investment so as to feed the demand for
capital;

® Take action to improve the acquisition and utilization of financial
resources.

Managing the human resources

This means that the human resources needed by the process are planned,
organized and controlled in a way that enables the process to deliver the
desired results:
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® Determine the human resources required and establish objectives for their
acquisition, utilization, capability, competency and productivity;

@ Establish performance measures for human resource acquisition, utilization,
capability and productivity;

® Develop or acquire human resources of the right competency so as to be
available at the right time;

® Assign responsibilities and delegate authority to the human resources
commensurate with their abilities;

® Create conditions in which the human resources will be motivated to deliver
the desired performance;

® Deploy these human resources to the stage in the process where they are
required, when they are required and in the required number;

® Develop the capability of human resources necessary for efficient and
effective performance;

® Install sensors for measuring human resource acquisition, utilization,
capability, competency and productivity;

® Monitor and measure the acquisition, utilization and productivity of human
resources against the established objectives;

® Retire or retrain those human resources that are no longer required for
current process operations;

® Take action to improve the acquisition, utilization, capability, competency
and productivity of human resources.

Managing the constraints

Process constraints are forces that prevent, restrict, limit or regulate a process.
There are two types of constraints on a process; one is controllable and the
other isn’t because of a legal requirement or corporate policy you cannot
change. Each constraint has to be managed differently. The legal and policy
constraints have to be satisfied otherwise the process will be in breach of the
law or policy and will be shut down unless compliance is restored. The
controllable constraint is an inherent characteristic of the process that can be
changed provided that the effects can be measured. The force constraining the
process can be identified and either removed, reduced or controlled. These
forces may be of a technical, political, physical or behavioural nature and
therefore the measures taken will differ in each case. In order to manage the
controllable constraints one has to:

® Verify that the performance measures provide meaningful data upon which
to judge process performance;

® Determine the inherent characteristics upon which the performance
measures depend (e.g. throughput may be limited by capacity or by
approval stages);
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® Identify the forces that prevent, restrict limit or regulate some aspect of process
performance (e.g. what is constraining capacity or delaying approval);

® Determine the stage in the process where the constraint impacts perform-
ance (e.g. the binding machine in a printing process or the plant manager’s
approval of a purchase order);

® Establish the root cause of the technical, political, physical or behavioural
constraint (e.g. glue temperature control or plant manager’s distrust of
subordinates);

® Take action to remove the constraint (e.g. fit new thermostat to glue reservoir
or counsel the manager or the subordinates);

® Act upon the next force that constrains process performance and so on until
process capability is assured.

Managing the outputs

The most common form of management is output management. Financial
management is often output management — all the focus is on the bottom line
without regard to the processes that deliver it. All the kicking, whipping and
instruction does little to improve the output because the focus is in the wrong
place. People complain they cannot deliver more because of a lack of capable
resources, problems with the inputs or the constraints imposed by manage-
ment. If the inputs, activities, resources and constraints have been managed
effectively, the outputs should be predictable and should satisfy customers and
therefore the outputs are being managed indirectly. However, you can still
manage the outputs directly. To do this you should:

® Define the output required in terms of quantity, quality and timeliness —
often the customer specification

® Translate the requirements into characteristics of the output that are
measurable and determine the units of measure and the standard values

® Install sensors in the process to measure these characteristics and detect
variance

@ Install communication mechanisms to feedback information on the output to
the stage in the process where correction can be effected

® Monitor and measure the outputs to verify conformity and feedback
information to those responsible for remedial action

® Take action to correct outputs that are nonconforming

® Determine the causes of variation and take corrective action to prevent
recurrence of unacceptable variation

Ensuring information availability (4.1d)

The standard requires the organization fo ensure the availability of information
necessary to support the operation and monitoring of the identified processes.
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What does this mean?

Information to support the operation of processes

1994-2000 Differences
would include that related to:

Previously the standard
required the supplier to
plan the production,

® Process inputs f g .

. . installation and servicing
® Planning act1v1t.1e.s. processes which directly
® Preparatory activities affect quality. The
® Result-producing activities difference here is to
® Routing activities remove the limitation on
® Process outputs process control by the

widening of the
requirement to all

Information to support the monitoring of processes | Processes.

would include that related to:

@ Past and current performance, throughput, response time, downtime etc
® Operating conditions

® Verification activities

® Diagnostic activities

Such information would include plans, specifications, standards, records and
any other information required to be used in operating and monitoring the
process.

Why is this necessary?

This requirement responds to the Leadership principle.
All processes require information whether they are automated or manually
operated.

How is this implemented?

Ensuring the availability of information is part of process management and
was also addressed above. One would expect personnel to have information
available in order to plan their work, prepare facilities, or set up equipment, to
perform operations, measure results, make decisions on the results, resolve
problems, prepare the output for delivery and to route the output to its
intended destination.

To ensure availability of information you need to provide access at point of
use and this is addressed under Control of documents.
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Ensuring the availability of resources (4.1d)

1994-2000 Differences

Previously the standard
required the supplier to
identify resource
requirements and provide
adequate resources for
management,
performance of work and
verification activities.

Personnel

Time

The standard requires the organization to ensure the
availability of resources necessary to support the operation
and monitoring of the identified processes.

What does this mean?

The resources necessary to support the operation of
processes would include:

Raw materials and consumables
Utilities such as heat, light, power, water

Equipment, plant machinery, facilities, work space
Money to fund the needs of the process

The resources necessary to support the monitoring of processes would include:

Instrumentation, equipment

Verification and certification services to ensure measurement integrity
Personnel to perform monitoring

Computers and other tools to analyse results

Utilities to energize the monitoring facilities

Money to fund the needs of monitoring

Why is this necessary?

This requirement responds to the Leadership principle.
Without the necessary resources processes cannot function as intended. All

processes consume resources. If there are insufficient resources to monitor
processes, it is hardly worthwhile operating them because you will not know
how they are performing.

How is this implemented?

The process owner or manager is responsible for ensuring the availability of
resources. This commences with identifying resource needs, securing an
available and qualified supply, providing for their deployment into the process
when required and monitoring their utilization. Further guidance is given in
Chapter 6.
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Measuring, monitoring and analysing processes

(4.1e)

The standard requires the organization to measure,
monitor and analyse the identified processes.

What does this mean?

Measuring processes is rather different to measuring
the output of processes — this is commonly referred
to as inspection or product verification. Figure 4.9
illustrates this difference.

Measuring is concerned with determination of
the quantities of an entity such as time, speed, and
capability indices whereas monitoring is concerned
with continual observation aside from periodic
measurement.

Analysing processes is concerned with under-

1994-2000 Differences

Previously the standard
required controlled
conditions to include the
monitoring and control of
suitable process
parameters and product
characteristics and limited
application to production,
installation and servicing
processes. There is no
change in intent but a
significant change in
applicability.

standing the nature and behaviour of processes for the purpose of their design,
development and improvement. Measuring and monitoring take place
following installation of the process whereas process analysis can be used as a

design tool (Hoyle, David and Thompson, John, 2000)”.

Why is this necessary?

This requirement responds to the Factual Approach Principle.
You can’t manage a process unless equipped with the facts about its
performance. Observations from monitoring provide this useful information.

PROCESS CONTROL

OUTPUT CONTROL

ACTION ON THE INFORMATION ABOUT INFORMATION ABOUT

ACTION ON

PROCESS THE PROCESS THE OUTPUT

THE OUTPUT

A Y

PEOPLE  EQUIPMENT MATERIALS

THE PROCESS

OUTPUT

METHODS ENVIRONMENT MEASUREMENT

Figure 4.9 Process control model
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You cannot claim success, failure or make improvements unless you know the
current performance of your processes. It is therefore necessary to install
sensors to gather this data. The facts may tell you where you are, but further
analysis is needed to establish whether it is an isolated occurrence, an upward
or a downward trend and whether improvement is feasible. Process analysis is
performed to enable the decision makers to make decisions based on fact.

How is this implemented?
Process measurement

In order to measure the process you need (Juran, J. M., 1995) &

1 Process objectives (what the process is designed to achieve) e.g. a sales
process may be designed to convert customer enquiries into sales orders and
accurately convey customer requirements into the product/service genera-
tion process

2 Indicators of performance (the units of measure) e.g. for a sales process
measures may be:

e The ratio of confirmed orders to enquiries

e The ratio of customer complaints relative or order accuracy to total orders
completed

e The ratio of orders lost due to price relative to total order won. Similar
indicators could be applied for quality and delivery

There may be other indicators related to the behaviour of sales staff in

dealing with customers and internal functions such as whether the sales

promise matched the true capability of the organization etc.

3 Defined performance standard (the level above or below which performance
is deemed to be sub standard or inferior)

4 Sensors to detect variance before, during or after operations. There may be
human or physical sensors each of which has an element of measurement
uncertainty

5 Calibrated sensors so that you can be assured the results are accurate and
precise. There are two types of measurements to be made:

e Measurements that tell us whether the process is operating as intended
e Measurements that tell us whether the process is effective

The former measurements are taken using the process indicators and the later
measurements are taken using process analysis.

Process monitoring

For process monitoring to be effective, the staff involved need to understand
the process objectives and how they are measured. They need to be vigilant to
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potential and actual variations from the norm. A typical type of process
monitoring takes place in a ship’s engine room where there are lots of dials,
gauges and data logging on a continuous basis. The watch engineers scan the
log at the start of the watch for unusual occurrences that might account for
variation in engine temperature. In monitoring a staff deployment process it
may be noticed that staff are trained but there follows prolonged periods before
the new skills are deployed. In the invoicing process it may be observed that a
number of invoices go missing and have to be resent thus delaying receipt of
revenue. In observing the design change process, it may be noticed that there
is a burst in activity immediately prior to a holiday period without any
additional resources being provided. Monitoring is looking for unusual
occurrences or indicators of a potential change in performance.

Process analysis

Process analysis can be used to implement clauses 4.1a, 4.1b and 4.1c of ISO
9001 as well as clause 4.1e and 4.1f.

Analysis in process design

Process analysis is performed to design a process and understand the
behaviour of a process (Hoyle, David and Thompson, John, 2000)°. In this
regard there are a number of activities that may be undertaken and there
follows a sequence in which they could be implemented:

Define the key performance indicators

Define the method of measurement

Establish current performance against the indicators

Produce a process flow chart

Perform a task analysis to determine who does what, when, where, how and

why

Identify constraints on the process and test their validity

® Perform a control analysis to determine/verify the controls to be/being
applied

® Deploy the system requirements (ISO 9001 + any relevant regulations,
statutes) to identify any gaps

® Deploy known customer requirements (e.g. using QFD) to establish that the
process will deliver the right output

® Identify failure modes and effects to establish the issues that could
jeopardize success

® Install failure prevention features to reduce, contain or eliminate potential
failure modes

® Conduct relationship analysis to establish conflicts of responsibility and

authority and thus potential constraints
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® Perform productivity assessment to identify the number of transactions and
their validity

@ Identify resources required to establish any deficiencies

® Perform information needs analysis to identify/validate all the documenta-
tion needed

® Perform a cultural analysis to establish the behavioural factors that will/are
causing success or failure

This analysis enables decisions to be made on the design or modification of
processes and the conditions for their successful operation.

Analysis in process operation

In constructing the process, the identified measuring and monitoring stations
should be installed. Process analysis is performed on the data generated by
these sensors and includes several activities as follows, Juran, J. M., 1995)'°:

® Collect the data from monitoring activities
® Sort, classify, summarize, calculate, correlate, present, chart and otherwise
simplify the original data

Transmit the assimilated data to the decision makers
Verify the validity of the variation

Discover the root cause of the variation

(]
®
e Evaluate the economical and statistical significance of the variation
®
L]

Evaluate the alternative solutions that will restore the status quo

This analysis enables decisions to be made on the continued operation of the
processes and whether to modify the conditions under which they operate.
(See also Variation in Chapter 2.)

1994-2000 Differences

Previously the standard
required the supplier to
maintain a quality system as
a means of ensuring that
product conforms to
specified requirements.
There is no difference in
intent but the new wording
implies that the standard
defines how the
management system should
be maintained but it loses
the reasons for doing it.

Maintaining a quality
management system (4.1)

The standard requires the organization to maintain
a quality management system in accordance with the
requirements of ISO 9001.

What does this mean?

For many working to the 1994 version of ISO 9000,
this was interpreted as maintaining documents, but
as the management system is the means by which
the organization’s objectives are achieved, it clearly
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means much more than this. Maintenance is concerned with both retaining
something in and restoring something to a state in which it can perform its
required function. In the context of a management system this entails
maintaining processes and their capability.

Why is this necessary?

This requirement responds to the Process Approach Principle.

Without maintenance any system will deteriorate and management systems
are no exception. A lack of attention to each of the factors mentioned above will
certainly result in a loss of capability and therefore poor quality performance,
financial performance and lost customers. Even to maintain performance a
certain degree of improvement is necessary — in fact even raising standards can
be perceived as a means of maintaining performance in a dynamic environ-
ment in which you adapt or die.

How is this implemented?

In maintaining processes you need to keep:

® reducing variation

® physical resources operational

® human resources competent

® financial resources available for replenishment of consumables, replace
worn out or obsolete equipment

® the process documentation up-to-date as changes in the organization,
technology, resources occur

® space available to accommodate input and output

@ buildings, land and office areas clean and tidy — remove the waste

® benchmarking processes against best in the field

In maintaining capability you need to keep:

® replenishing human resources as staff retire, leave the business or are
promoted

® renewing technologies to retain market position and performance

® surplus resources available for unforeseen circumstances

® upto date with the latest industry practices

® refreshing awareness of the vision, values and mission

Another set of actions that can be used is the Japanese 5-5 technique (Imai,
Masaaki, 1986)"".
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1 Seiri (straighten up)

2 Seiton (put things in order)

3 Seido (clean up)

4 Seiketsu (personal cleanliness)

5 Shitsuke (discipline)

Continual improvement in the quality management
system and its processes (4.1 and 4.1f)

1994-2000 Differences

This is a new requirement
that has no equivalent in
the 1994 version.

The standard requires the organization to continually
improve the effectiveness of the quality management system
in accordance with the requirements of 1SO 9001 and to
implement action necessary to achieve planned results and

continual improvement of the identified processes.

What does this mean?

ISO 9000 defines continual improvement as a recurring activity to increase the
ability to fulfil requirements. As the organization’s objectives are its require-
ments, continually improving the effectiveness of the management system
means continually increasing the ability of the organization to fulfil its
objectives.

Why is this necessary?

This requirement responds to the Continual Improvement principle.

If the management system is enabling the organization to accomplish its
objectives when that is its purpose, why improve? The need for improvement
arises out of a need to become more effective at what you do, more efficient in
the utilization of resources so that the organization becomes best in its class.
The purpose of measuring process performance is to establish whether or not
the objectives are being achieved and if not to take action on the difference. If
the performance targets are being achieved, opportunities may well exist to
raise standards and increase efficiency and effectiveness.

How is this implemented?

Action necessary to achieve planned results is addressed under correction
action in Chapter 8.
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If the performance of a process parameter is currently meeting the standard
that has been established, there are several improvement actions you can
take:

® Raise the standard e.g. if the norm for the sales ratio of orders won to all
orders bid is 60%, an improvement programme could be developed for
raising the standard to 75% or higher

® Increase efficiency e.g. if the time to process an order is within limits,
identify and eliminate wasted resources

® Increase effectiveness e.g. if you bid against all customer requests, by only
bidding for those you know you can win you improve your hit rate

You can call all these actions improvement actions because they clearly
improve performance. However, we need to distinguish between being better
at what we do now and doing new things. Some may argue that improving
efficiency is being better at what we do now, and so it is — but if in order to
improve efficiency we have to be innovative we are truly reaching new
standards. Forty years ago, supervisors in industry would cut an eraser in half
in the name of efficiency rather than hand out two erasers. Clearly this was a
lack of trust disguised as efficiency improvement and it had quite the opposite
effect. In fact they were not only increasing waste but also creating a hostile
environment.

Each of the improvement actions is dealt with later in the book and the
subject of continual improvement addressed again under Quality planning in
Chapter 5.

There are several steps to undertaking continual improvement (Juran, J. M.,
1995)"2.

Determine current performance
Establish the need for change
Obtain commitment and define the improvement objectives
Organize diagnostic resources
Carry out research and analysis to discover the cause of current
performance
6 Define and test solutions that will accomplish the improvement
objectives
7 Product improvement plans which specify how and by whom the changes
will be implemented
8 Identify and overcome any resistance to change
9 Implement the change
10 Put in place controls to hold new levels of performance and repeat step
one

Q= WO N~
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Preparing the quality manual (4.2.2)

1994-2000 Differences

Previously the standard
required that the supplier
prepare a quality manual
covering the requirements
of this International
Standard. The difference
here is that the quality
manual is now a
document that describes
the system not a
document that responds
to the standard, implying
that many manuals will
have to be rewritten.

The standard requires a quality manual to be established
and maintained that includes the scope of the quality
management system, the documented procedures or refer-
ence to them and a description of the sequence and
interaction of processes included in the quality manage-
ment system.

What does this mean?

ISO 9000 defines a quality manual as a document
specifying the quality management system of an organi-
zation. It is therefore not intended that the
manual be a response to the requirements of
ISO 9001. As the top-level document describing
the management system it is a system description

describing how the organization is managed.

Countless quality manuals produced to satisfy ISO 9000:1994, were no
more than 20 sections that paraphrased the requirements of the standard.
Such documentation adds no value. They are of no use to managers, staff or
auditors. Often thought to be useful to customers, organizations would gain
no more confidence from customers than would be obtained from their
registration certificate.

Why is this necessary?

This requirement responds to the System Approach Principle.

A description of the management system is necessary as a means of showing
how all the processes are interconnected and how they collectively deliver the
business outputs. It has several uses as :

® a means to communicate the vision, values, mission, policies and objectives
of the organization

a means of showing how the system has been designed

a means of showing linkages between processes

a means of showing who does what

an aid to training new people

a tool in the analysis of potential improvements

ameans of demonstrating compliance with external standards and regulations

How is this implemented?

When formulating the policies, objectives and identifying the processes to
achieve them, the manual provides a convenient vehicle for containing such
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information. If left as separate pieces of information, it may be more difficult to
see the linkages.

The requirement provides the framework for the manual. Its content may
therefore include the following:

1 Introduction
(a) Purpose (of the manual)
(b) Scope (of the manual)
(c) Applicability (of the manual)
(d) Definitions (of terms used in the manual)

2 Business overview

(a) Nature of the business/organization — its scope of activity, its products
and services

(b) The organization’s interested parties (customers, employees, regulators,
shareholders, suppliers, owners etc.)

(c) The context diagram showing the organization relative to its external
environment

(d) Vision, values

(e) Mission

3 Organization
(a) Function descriptions
(b) Organization chart
(c) Locations with scope of activity

4 Business processes
(a) The system model showing the key business processes and how they are
interconnected
(b) System performance indicators and method of measurement
(c) Business planning process description
(d) Resource management process description
(e) Marketing process description
(f) Product/service generation processes description
(g) Sales process description
(h) Order fulfilment process description

5 Function matrix (Relationship of functions to processes)
6 Location matrix (Relationship of locations to processes)

7 Requirement deployment matrices
(a) ISO 9001 compliance matrix
(b) ISO 14001 compliance matrix
(c) Regulation compliance matrices (FDA, Environment, Health, Safety,
CAA etc)

8 Approvals (List of current product, process and system approvals)
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The process descriptions can be contained in separate documents and should
cover the topics identified previously (see Documents that ensure effective
planning, operation and control of processes).

As the manual contains a description of the management system a more apt
title would be a Management System Manual (MSM) or maybe a title reflecting
its purpose might be Management System Description (MSD).

In addition a much smaller document could be produced that does respond
to the requirements of ISO 9001, ISO 14001, and the regulations of regulatory
authorities. Each document would be an exposition produced purely to map
your management system onto these external requirements to demonstrate
how your system meets these requirements. When a new requirement comes
along, you can produce a new exposition rather than attempt to change
your system to suit all parties. A model of such relationships is illustrated in
Figure 4.10. The process descriptions that emerge from the Management
System Manual describe the core business processes and are addressed in
Chapter 4 under the heading of Documents that ensure effective operation and
control of processes.

1SO 9001 1SO 14001 AS-9000 QS-9000 FDA Regulations
AS-9000
1SO 9001 1SO 14001 e QS-9000 .
Exposition Exposition Exposition Exposition FDA Exposition
System
Manual

v h 4
Product/Service
Generation Process
Description

Marketing Process

Business Management Resource Management

Process Description

Process Description Description

— Control procedures
— Control procedures P

— Control procedures — Control procedures

| Operating procedures [— Operating procedures

— Operating procedures [— Operating procedures

— Standards — Standards

— Standards — Standards

L— Guides

L— Guides — Guides L— Guides

Figure 4.10 Relationship of external standards to the management system
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Scope of the quality management system (4.2.2)

The standard requires the quality manual to include
the scope of the quality management system including
details of justification for any exclusion.

1994-2000 Differences

Previously the standard
required the quality
manual to cover the
What does this mean? requirements of the

- standard. The difference is
The standard addresses activities that may not be | .~ by virtue of the nature

relevant or applicable to an organization. The per- | of its business, the
missible exclusions are explained in section 1.2 of manual does not need to
ISO 9001. Here it states that the organization may | address requirements that
only exclude requirements that neither affect the | 90 notapply to the
organization’s ability, nor its responsibility to provide organization.

product that meets customer and applicable requlatory
requirements. The requirements for which exclusion is permitted are limited to
those in section 7 of the standard. Exclusions are addressed in Chapter 3.
Under ISO 9000:1994, it was possible for organizations to exclude functions
and processes of their organization that may have been difficult to control or
were not part of the order fulfilment cycle. Organizations that designed their
own products but not for specific customers could escape bringing these
operations into the management system. Marketing was omitted because it
operated before placement of order. Accounting, Administration, Maintenance,
Publicity, Public Relations and After Sales Support functions were often omitted
because there were no requirements in the standard that specifically dealt with
such activities. As there is no function in an organization that does not directly or
indirectly serve the satisfaction of interested parties, it is unlikely that any
function or process will now be excluded from the management system.

Why is this necessary?

This requirement responds to the System Approach Principle.

It is sensible to describe the scope of the management system so as to ensure
effective communication. The scope of the management system is one area that
generates a lot of misunderstanding particularly when dealing with auditors,
consultants and customers. When you claim you have a management system
that meets ISO 9001 it could imply that you design, develop, install and service
the products you supply, when in fact you may only be a distributor. Why you
need to justify specific exclusions is uncertain because it is more practical to
justify inclusions.

How is this implemented?

The scope of the management system is the scope of the organization. There
is no longer any reason to exclude locations, activities, functions or pro-
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cesses for which there is no requirement in the standard. The reason is
because the ISO 9000 family now serves customer satisfaction and is not
limited to quality assurance as were the 1994 versions of ISO 9001, ISO 9002
and ISO 9003.

It is not appropriate to address exclusions by inserting pages in the manual
corresponding to the sections of the standard and adding justification if
not within the scope of the management system — such as “We don’t do this!".
It is much more appropriate to use an appendix as indicated previously in
the manual contents list. By describing the nature of the business, you are
establishing boundary conditions. If in doing so you do not mention that
you design products, it will be interpreted that design is not applicable.
For exclusions relative to detail requirements, the Compliance Matrix may
suffice but for an unambiguous solution, it is preferable to produce an
exposition that addresses each requirement of the standard as illustrated in
Figure 4.10.

Referencing procedures in the quality manual (4.2.2)

The standard requires the quality manual to include

1994-2000 Differences

Previously the standard
required the quality
manual to include or make
reference to the quality
system procedures. There
is no difference in
requirement.

the documented procedures established for the quality
management system or reference to them.

What does this mean?

As the standard now only requires six documented

procedures it is unclear whether it is these proce-
dures that should be included or referenced or all procedures. A practical
interpretation is to include or reference the Process Descriptions which
themselves reference all the other documents used to manage processes.

Why is this necessary?

This requirement responds to the Process Approach Principle.

By including or referencing the documentation that describes the manage-
ment system, you are providing a road map that will help people navigate
through the system. Take the road map away and people won’t know which
documents to use. All documentation in the management system should be
related and serve a defined purpose. By expressing the documentation in a
hierarchy you provide a baseline and thus a means of configuration control.
This will prevent new documents being created or existing documents
withdrawn without reference to the baseline.
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How is this implemented?

The retention of a requirement for the manual to include or refer to
documented procedures indicates that management system documentation is
still perceived by the standard makers as primarily comprising procedures. It
is as though every requirement constitutes an activity that requires a
documented procedure rather than a process. However, the requirement for
the interaction of processes to be described in the manual provides a means for
correcting this inconsistency. If the manual is structured as suggested
previously, each business process will be described and in doing so the relevant
procedures for performing tasks within the process can be listed or included.
One way is to refer to procedures when detailing some aspect of a process.
Another way is to list the procedures in an annex to each process description.
A third way is to include an appendix in the manual that lists all the
procedures. Alternatively a reference can be made to a database or number of
databases that contain the procedures. With electronic documentation it is
often not practical to duplicate lists of documents that would appear in a
directory of a computer. Duplication creates a need for the synchronization of
two or more lists to be maintained — thus causing additional effort and the
possibility of error. Adding a new document to a file structure on a computer
is the same as adding a new document to a list. A problem with file structures
is that the configuration is changed when a document is added or deleted and
therefore the status at any time in the past cannot be established unless a record
is kept. Auditors and investigators certainly need to be able to establish the
status of the system documentation at intervals so that they can determine the
documentation that was current when a particular event took place. Ideally, the
database containing the documents needs the capability to reconstruct the file
structure that existed at a particular date in the past.

Describing the processes and their interaction (4.2.2)

The standard requires the quality manual to include a

description of the interaction between the processes of the

quality management system. e

Previously the standard
required the quality
What does this mean? manual to outline the

o structure of the
Each of these processes within the management | documentation used in the

system interacts with the others to produce the quality system. This new
required outputs. A description of this interaction | requirement implies a
means that the linkages between processes, the change from the typlc'al

d destination of these linkages and what documentation pyramid to
source an 8 } process descriptions.
passes along these channels should be described. In
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describing an air conditioning system, for example, the system drawing would
show all the components and how they linked together to form the system.
Any component not linked into the system would have no function in the
system and therefore would not be essential to its performance. Similarly with
a management system, any process not connected to the system cannot
perform a useful purpose within the system and can therefore be ignored.

Why is this necessary?

This requirement responds to the System Approach Principle.

The management system comprises the processes required to achieve the
organization’s objectives and therefore they are linked together. It is necessary
to describe these linkages so that it can be demonstrated that a coherent system
exists and how it operates.

How is this implemented?

The sequence and interaction of processes was addressed previously. In this
case the interaction is required to be described and one way of doing this is
through process flow charts arranged in a hierarchy. You could include all the
process descriptions in the manual or merely include the business process flow
charts and reference the process descriptions. The advantage of including all
the process descriptions is that the manual becomes much more of a useful
document and avoids duplicating information already contained in the process
descriptions.

Control of documents (4.2.3)
Documents required for the management system (4.2.3)

1994-2000 Differences

Previously the standard
required the supplier to
control all documents and
data that relate to the
requirements of ISO 9001
including, to the extent
applicable, documents of
external origin such as
standards and customer
drawings.

The intent of the new
requirement remains the
same.

The standard requires documents required by the
quality management system to be controlled.

What does this mean?

Documents required by the management system are
those documents used by or generated by a process
that forms part of the management system. The
documentation used by a process could include
policy documents, process descriptions, procedures,
work instructions, contractual documents and stan-
dards. Those generated by a process could include
product specifications, subcontracts, plans, orders,
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instructions, reports, and records. However records are subject to different
controls from the other types of documents because they are time-related and
once produced they must not be changed unless they contain errors (see under
Control of records).

The term document should be taken to include data or any information that
is recorded and stored either on paper or magnetic media in a database or on
disk. It may be both an audio and visual record although the controls that will
be applied will vary depending on the media. The requirement is not limited
to documented procedures. These are only one type of document that needs to
be controlled. There is often confusion between quality system documents and
quality documents and also between technical documents and quality
documents. Such fine distinctions are unnecessary. Whether the document has
the word quality in its title is irrelevant. The only question of interest is ‘Is the
document used or generated by this process?’ If the answer is ‘yes’ the
document should be controlled. Notes that you make when performing a task
and then discard are not documents generated by a process — they are merely
an aide-memoire. Someone else may not make any notes at all or make
different notes.

Controlling documents means regulating the development, approval, issue,
change, distribution, maintenance, use, storage, security, obsolescence or
disposal of documents.

Why is this necessary?

This requirement responds to the Process Approach Principle.
It is necessary to regulate the documentation to ensure that:

documents fulfil a useful purpose in the organization;

resources are not wasted in the distribution of non-essential information ;
only valid information is used in the organization’s processes;

people have access to appropriate information for them to perform their
work;

information is kept up-to-date;

information is in a form that can be used by all relevant people;

classified information is restricted to only those with a need to know;
information important to the investigation of problems, improvement
opportunities or potential litigation is retained.

How is this implemented?

For those using document control software with the documents located on a
secure server, many of the recommendations in this part of the book may seem
unnecessary. However, even proprietary software claiming to meet the
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requirements of ISO 9000 for document control may not contain all the features
you need. There are also many organizations that still use paper for good
reasons. Paper does not crash without warning. Paper can be read more easily
at a meeting or on a train. Comments can be added more easily to paper.

In the world of documents there are two categories: those that are controlled
and those that are not controlled. A controlled document is one where
requirements have been specified for its development, approval, issue, change,
distribution, maintenance, use, storage, security, obsolescence or disposal. You
do not need to exercise control over each of these elements for a document to
be designated as a controlled document. Controlling documents may be
limited to controlling their revision. On the other hand, you cannot control the
revision of national standards but you can control their use, their storage, their
obsolescence etc. Even memoranda can become controlled documents if you
impose a security classification upon them.

The standard acknowledges that records are indeed documents but require
different controls to those that apply to other documents.

In order to control documents a document control process needs to be
established that provides an adequate degree of control over all types of
documents generated and used in the management system.

The process stages are common to all documents but the mechanisms for
controlling different types of documents may differ. There are many software
packages available that can be used to develop documents and control their
issue, access, storage, maintenance and disposal. Unfortunately few can handle
all types. You may not wish to trust all your documentation to one package.
The software has automated many of the procedural issues such that it is no
longer the Achilles heel of a management system.

Document control procedures (4.2.3)

The standard requires that a documented procedure be established to define the

controls needed.

1994-2000 Differences

Previously the standard
required the supplier to
establish and maintain
documented procedures
to control all documents
and data.

The difference is the
removal of ‘data’ and
making the term
procedures singular. The
intent however remains
the same.

What does this mean?

This requirement means that the methods for per-
forming the various activities required to control
different types of documents should be defined and
documented.

Although the standard implies that a single proce-
dure is required, should you choose to produce
several different procedures for handling the differ-
ent types of documents it is doubtful that any auditor
would deem this noncompliant. Where this might be
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questionable is in cases where there is no logical reason for such differences
and where merging the procedures and settling on a best practice would
improve efficiency and effectiveness.

Why is this necessary?

This requirement responds to the Process Approach Principle.

Documents are recorded information and the purpose of the document
control process is to firstly ensure the appropriate information is available
where needed and secondly to prevent the inadvertent use of invalid
information. At each stage of the process are activities to be performed that
may require documented procedures in order to ensure consistency and
predictability. Procedures may not be necessary for each stage in the process.

How is this implemented?

Every process is likely to require the use of documents or generate documents
and it is in the process descriptions that you define the documents that need to
be controlled. Any document not referred to in your process descriptions is
therefore, by definition, not essential to the achievement of quality and not
required to be under control. It is not necessary to identify uncontrolled
documents in such cases. If you had no way of tracing documents to a
governing process, a means of separating controlled from uncontrolled may
well be necessary.

The procedures that require the use or preparation of documents should also
specify or invoke the procedures for their control. If the controls are unique to
the document, they should be specified in the procedure that requires the
document. You can produce one or more common procedures that deal with
the controls that apply to all documents. The stages in the process may differ
depending on the type of document and organizations involved in its
preparation, approval, publication and use. One procedure may cater for all the
processes but several may be needed.

The aspects you should cover in your document control procedures, (some
of which are addressed further in this chapter) are as follows

® Planning new documents, funding, prior authorization, establishing need
etc.

® Preparation of documents, who prepares them, how they are drafted,
conventions for text, diagrams, forms etc.

e Standards for the format and content of documents, forms and diagrams.

® Document identification conventions.

@ Issue notation, draft issues, post approval issues.

e Dating conventions, date of issue, date of approval or date of distribution.
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Document review, who reviews them and what evidence is retained.
Document approval, who approves them and how approval is denoted.
Document proving prior to use.

Printing and publication, who does it and who checks it.

Distribution of documents, who decides, who does it, who checks it.

Use of documents, limitations, unauthorized copying and marking.
Revision of issued documents, requests for revision, who approves the
request, who implements the change.

Denoting changes, revision marks, reissues, sidelining, underlining.
Amending copies of issued documents, amendment instructions, and
amendment status.

Indexing documents, listing documents by issue status.

Document maintenance, keeping them current, periodic review.

Document accessibility inside and outside normal working hours.
Document security, unauthorized changes, copying, disposal, computer
viruses, fire and theft.

Document filing, masters, copies, drafts, and custom binders.

Document storage, libraries and archive, who controls location, loan
arrangements.

Document retention and obsolescence.

With electronically stored documentation, the document database may provide
many of the above features and may not need to be separately prescribed in
your procedures. Only the tasks carried out by personnel need to be defined in
your procedures. A help file associated with a document database is as much
a documented procedure as a conventional paper based procedure.

Document approval (4.2.3a)

The standard requires that documents be approved for

1994-2000 Differences adequacy prior to issue.

Previously the standard
required that documents

and data be approved for What does this mean?

adequacy by authorized

personnel prior to issue. Approval prior to issue means that designated

Although this requirement

authorities have agreed the document before

no longer requires approval | being made available for use. Whilst the term ade-
by authorized personnel quacy is a little vague it should be taken as mean-
there is nodifferenceinthe | ing that the document is judged as fit for the

intent because authority of
functions is required to be
defined by 5.5.2.

intended purpose. In a paper based system, this
means approval before the document is distribu-
ted. With an electronic system, it means that the
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documents should be approved before they are published or made available
to the user community.

Why is this necessary?

This requirement responds to the Factual Approach Principle.

By subjecting documentation to an approval process prior to its use you can
ensure that the documents in use have been judged by authorized personnel
and found fit for purpose. Such a practice will also ensure that no unapproved
documents are in circulation, thereby preventing errors from the use of invalid
documents.

How is this implemented?

Adequacy of documents

The document control process needs to define the process by which documents
are approved. In some cases it may not be necessary for anyone other than the
approval authority to examine the documents. In others it may be necessary to
set up a panel of reviewers to solicit their comments before approval is given.
It all depends on whether the approval authority has all the information
needed to make the decision and is therefore ‘competent’. One might think that
the CEO could approve any document in the organization but just because a
person is the most senior executive does not mean he or she is competent to
perform any role in the organization.

Users should be the prime participants in the approval process so that the
resultant documents reflect their needs and are fit for the intended purpose. If
the objective is stated in the document, does it fulfil that objective? If it is stated
that the document applies to certain equipment, area or activity, does it cover
that equipment, area or activity to the depth expected of such a document? One
of the difficulties in soliciting comments to documents is that you will gather
comment on what you have written but not on what you have omitted. A
useful method is to ensure that the procedures requiring the document specify
the acceptance criteria so that the reviewers and approvers can check the
document against an agreed standard.

To demonstrate documents have been deemed as adequate prior to issue,
you will need to show that the document has been processed through the
prescribed document approval process. Where there is a review panel, a simple
method is to employ a standard comment sheet on which reviewers can
indicate their comments or signify that they have no comment. During the
drafting process you may undertake several revisions. You may feel it
necessary to retain these in case of dispute later, but you are not required to do
s0. You also need to show that the current issue has been reviewed so your
comment sheets need to indicate document issue status.
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Approval authorities

The standard no longer contains a specific requirement for documents to be
approved by authorized personnel. The person approving a document derives
his or her authority from the process. The process descriptions or procedures
should identify who the approval authorities are by their role or function,
preferably not their job title and certainly not their name because both can
change. The procedure need only state that the document be approved, for
example by the Chief Designer prior to issue. Another method is to assign each
document to an owner. The owner is a person who takes responsibility for its
contents and to whom all change requests need to be submitted. A separate list
of document owners can be maintained and the procedure need only state that
the Owner approves the document. It is not necessary for all approval
authorities to be different from the author. You only need separate approval
authorities where there is added value by having an extra pair of eyes. Admiral
Rickover US Navy formulated some ‘Basic rules for doing your job” in 1948 in
which he wrote: “An essential element of carrying out my work is the need to
have it checked by an independent source. Even the most dedicated individual
makes mistakes.’

Denoting approval

The standard doesn’t require that documents visibly display approval but it is
necessary to be able to show that the designated authorities have in fact
approved documents in use. Electronic systems of control differ significantly in
this area. With paper-based systems, approval can be denoted directly on the
document, on a change or issue record, in a register or on a separate approval
record. The presence of a coloured header or the stamp of the issuing authority
can substitute for actual signatures on documents. Providing signatures and
front sheets often adds an extra sheet but no added value. The objective is to
employ a reliable means of indicating to users that the document is approved.
Some organizations maintain a list of authorized signatories where there are
large numbers of people whose signatures and names are unknown to users. If
you are dealing with a small group of people who are accessible and whose
signatures are known, a list of authorized signatures is probably unnecessary.
All you need is a means of checking that the person who signed the document
was authorized to do so. If below the signature you indicate the position of the
person and require his or her name to be printed alongside his or her signature,
you have exercised due diligence.

With electronic systems, indication of approval is accomplished by electronic
signature captured by the software as a function of the security provisions.
These can be set up to permit only certain personnel to enter data in the
approval field of the document. The software is often not as flexible as paper-
based systems and therefore provisions need to be made for dealing with
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situations where the designated approval authority is unavailable. If you let
competency determine authority rather than position, other personnel will be
able to approve documents because their electronic signature will provide
traceability.

Issuing documents

The term issue in the context of documents means that copies of the document
are distributed. You will of course wish to issue draft documents for comment
but obviously they cannot be reviewed and approved beforehand. The sole
purpose of issuing draft documents is to solicit comments. The ISO 9001
requirement should have been that the documents are reviewed and approved
prior to use. Some organizations insist that even drafts are approved for issue.
Others go further and insist that copies cannot be taken from unapproved
documents. This is nonsense and not what is intended by the standard. Your
draft documents need to look different from the approved versions either by
using letter issue notation (a common convention) or by printing the final
versions on coloured or watermark paper. If the approved document would
carry signatures, the absence of any signature indicates that the document is
not approved. With electronic systems, the draft documents should be held on
a different server or in a different directory and provisions made to prohibit
draft documents being published into the user domain.

Approving external documents

The requirements for document approval do not distinguish between internal
and external documents. However, there is clearly a need to review and
approve external documents prior to their internal release in order to establish
their impact on the organization, the product, the process or the management
system. The external document control procedure should make provision for
new documents and amendments to such documents to be reviewed and
approved for use prior to their issue into the organization.

Approving data

ISO 9000 defines a document as information and its support medium. This means
that databases containing contacts, problems, sales, complaints, inventory etc.,
are documents and yet we don’t call them ‘document bases’; we prefer the term
database. The term data is not defined in ISO 9000 but is commonly
understood to be information organized in a form suitable for manual or
computer analysis. When data is recorded it becomes information and should
therefore be controlled. All data should be examined before use otherwise you
may inadvertently introduce errors into your work. The standard does not
require common controls for all information so you are at liberty to pitch the
degree of control appropriate to the consequences of failure.
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Regarding approval of data, you will need to define which data needs
approval before issue as some data may well be used as an input to a document
which itself is subject to approval. It all depends on how we interpret
‘approved prior to issue’. This should be taken to mean ‘issue to someone else’.
Therefore if you use data that you have generated yourself it does not need
approval prior to use. If you issue data to someone else, it should be approved
before distributing in a network database. If your job is to run a computer
program in order to test a product, you might use the data resulting from the
test run to adjust the computer or the program. You should be authorized to
conduct the test, your approval of the data is not required because the data has
not in fact been issued to anyone else. The danger hiding in this requirement
is that an eagle-eyed auditor may spot data being used without any evidence
that it has been approved. As a precaution, ensure you have identified in your
procedures those type of data that require formal control and that you know

the origin of the data you are using.

Document review (4.2.3b)

1994-2000 Differences

Previously the standard
required documents to be
reviewed for adequacy by
authorized personnel prior
to issue.

The intent of the new
requirement for document
review is to establish
whether the document
remains suitable for its
intended purpose following
a period of use. The
previous requirement did
not prohibit documents
remaining in use after they
have become inadequate
through neglect.

The standard requires that documents be reviewed.

What does this mean?

Previously the implication was that the review was a
check by potential users that the document was fit
for purpose before it was offered for approval. It
could be construed that for a document to receive
approval it must be checked and therefore ‘review
and approval’ in this context are one and the same
and the requirement is in this instance enhanced
rather than relaxed.

A review is another look at something. Therefore
document review is a task that is carried out at any
time following the issue of a document.

Why is this necessary?

This requirement responds to the Continual Improvement principle.
Reviews may be necessary when:

e Taking remedial action (i.e. Correcting an error)
e Taking corrective action (i.e. Preventing an error recurring)
e Taking preventive action (i.e. Preventing the occurrence of an error)
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@ Taking maintenance action (i.e. Keeping information current)

e Validating a document for use (i.e. When selecting documents for use in
connection with a project, product, contract or other application)

e Taking improvement action (i.e. Making beneficial change to the
information)

How is this implemented?

Reviews may be random or periodic. Random reviews are reactive and arise
from an error or a change that is either planned or unplanned. Periodic reviews
are proactive and could be scheduled once each year to review the policies,
processes, products, procedures, specification etc. for continued suitability. In
this way obsolete documents are culled from the system. However, if the
system is being properly maintained there should be no outdated information
available in the user domain. Whenever a new process or a modified process
in installed the redundant elements including documentation and equipment
should be disposed of.

Revision of documents (4.2.3b)

The standard requires that documents be updated as

. . ) 1994-2000 Differences
necessary and re-approved following their review.

This is a new requirement
that has no equivalent in
the 1994 version.

What does this mean?

Following a document review, action may or may not be necessary. If the
document is found satisfactory, it will remain in use until the next review. If the
document is found unsatisfactory there are two outcomes.

® The document is no longer necessary and should be withdrawn from use —
this is addressed by the requirement dealing with obsolescence.

® The document is necessary but requires a change — this is addressed by this
requirement.

The standard implies that updating should follow a review. The term update
also implies that documents are reviewed only to establish whether they are
current when in fact document reviews may be performed for many different
reasons. A more appropriate term to update would be revise. Previously the
standard addressed only the review and approval of changes and did not
explicitly require a revision process. However, a revision process is executed
before a document is subject to re-approval.
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Why is this necessary?

This requirement responds to the Continual Improvement principle.

It is inevitable that during use a need will arise for changing documents and
therefore provision needs to be made to control not only the original
generation of documents but also their revisions.

How is this implemented?

The change process

The document change process consists of a number of key stages some of
which are not addressed in ISO 9001.

Identification of need (addressed by document review)

Request for change (not addressed in the standard)

Permission to change (not addressed in the standard)

Revision of document (addressed by document updates)
Recording the change (addressed by identifying the change)
Review of the change (addressed under quality planning)
Approval of the change (addressed by document re-approval)
Issue of change instructions (not addressed in the standard)
Issue of revised document (addressed by document availability)

As stated previously, to control documents it is necessary to control their
development, approval, issue, change, distribution, maintenance, use, storage,
security, obsolescence or disposal and we will now address those aspects not
specifically covered by the standard.

What is a change?

In controlling changes it is necessary to define what constitutes a change to a
document. Should you allow any markings on documents, you should specify
those that have to be supported by change notes and those that do not.
Markings that add comment or correct typographical errors are not changes
but annotations. Alterations that modify instructions are changes and need
prior approval. The approval may be in the form of a change note that details
changes that have been approved.

Request for change

Anyone can review a document but approved documents should only be
changed/revised/amended under controlled conditions. The document
review will conclude that either a change is necessary or unnecessary. If a
change is necessary, a request for change should be made to the issuing
authorities. Even when the person proposing the change is the same as would
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approve the change, other parties may be affected and should therefore be
permitted to comment. The most common method is to employ Document
Change Requests. By using a formal change request it allows anyone to request
a change to the appropriate authorities.

Change requests need to specify:

® The document title, issue and date

® The originator of the change request (who is proposing the change, his or her
location or department)

® The reason for change (why the change is necessary)

® What needs to be changed (which paragraph, section, etc. is affected and
what text should be deleted)

® The changes in text required where known (the text which is to be inserted
or deleted)

By maintaining a register of such requests you can keep track of who has
proposed what, when and what progress is being made on its approval. You
may of course use a memo or phone call to request a change but this form of
request becomes more difficult to track and prove you have control. You will
need to inform staff where to send their requests.

Permission to change

On receipt of the request you need to provide for its review by the change
authority. The change request may be explicit in what should be changed or
simply report a problem that a change to the document would resolve.
Someone needs to be nominated to draft the new material and present it for
review but before that, the approval authorities need to determine whether
they wish the document to be changed at all. There is merit in reviewing
requests for change before processing in order to avoid abortive effort. You
may also receive several requests for change that conflict and before processing
you will need to decide which change should proceed. While a proposed
change may be valid, the effort involved may warrant postponement of the
change until several proposals have been received — it rather depends on the
urgency (see below).

As with the review and approval of data you need to be careful how you
control changes to data. Data that have not been issued to anyone does not
require approval if changed. Only the data that have been issued to someone
other than its producer need be brought under change control. If you are
using data provided by someone else, in principle you can’t change it
without that person’s permission. However, there will be many circum-
stances where formal change control of data is unnecessary and many where
it is vital as with scientific experiments, research, product testing etc. One
way of avoiding seeking approval to change data is to give the changed data
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a new identity thereby creating new data from old data. It is perfectly
legitimate for internal data (but not copyrighted data) because you have not
changed the original data provided that others can still access it. If you use
a common database for any activities you will need to control changes to the
input data.

Making the change

The technology available for producing and controlling documents has
changed dramatically over the last 50 years. There are three levels of
technology in use.

® Documents produced, stored and distributed manually (Handwritten or
typed on paper)

® Documents produced and stored electronically but distributed manually
(Printed on paper)

® Documents produced, stored, distributed locally and controlled electron-
ically (Intranet)

® Documents produced, stored, distributed worldwide and controlled elec-
tronically (Internet)

Each technology requires its own controls such that the controls applied to one
type of technology would be totally inappropriate for another technology.
Although we live in an age of Information Technology, all four types operate
concurrently. The pen and paper are not obsolete and have their place
alongside more sophisticated technologies. Maintenance personnel require
documentation that may only be available in paper form although many might
be equipped with laptop computers with a radio link to a central database.
Document controls therefore need to be appropriate to the technology used to
produce, store, distribute and control the documents.

The 1987 version of the ISO 9001 required that documents be re-issued after a
practical number, of changes have been made but this provision was removed in the
1994 version. The requirement stems from the days before word-processing
when changes were promulgated by amendment leaflet or change notes and
one had to stick additional paragraphs over ones which were crossed out. In
such circumstances there were only so many changes of this nature that you
could make before the document became unusable and consequently a
potential source of error. If you still operate in this fashion, the number of
changes may well be a limiting factor but if you use word processors, other
factors ought to be taken into account. However, there are practical reasons
with documents distributed in paper medium (whether or not they are
electronically produced documents) why it may not be prudent to reissue a
document after each change. There are several types of changes you may need
to consider.
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® Changes affecting a whole range of documents
® Changes affecting many pages of a single document
e Changes affecting a few pages of a single document

For the change that affects a whole range of documents you will either need to
reissue the complete set of documents or employ a Global Change Notice. When
the cost and time required to process a change that affects many documents is
prohibitive, something like a Global Change Notice (GCN) is a useful tool to
have in your management system. With a GCN you can instruct document
holders to make changes to certain documents in their possession without
having to identify every document. For example, if a component specification
changes, a GCN can authorize the new information to be added to any
documents that specify that particular component without having to process
hundreds of documents. When the document is subsequently revised for other
reasons, the GCN can be embodied so that over a period of time all documents
will eventually be brought up-to-date. You will need a means of alerting staff to
the issue of a GCN but if you control your distribution lists this should not
present a problem. With electronic systems, a macro can be run on the database
to update all references to a particular aspect thus updating automatically all
affected documents. Where this mechanism gets complicated is in cases where
there are different forms of data capture and storage. E.g the CAD data will
probably not be generated using the same software tools as the management
procedures. Advertising literature may be generated using drawing packages or
DTP software not word processing software. Flow charts may not be generated
using word processing software. The technology is not yet available to search
and replace information held in different forms on multiple platforms.

Where a change affects many pages, the document should be reissued. Even
if the substantive change is minor, the knock-on effect in double-sided
documents with diagrams etc. can be to change every page. With modern word
processing techniques, even adding a full stop can throw out several pages.

Where a change affects only a few pages, you can issue the changed pages
with an amendment instruction informing the recipient which pages to change.
Alternatively you can use the Document Change Notice (DCN) to add new
pages and amend text at the same time.

If only a few words or figures are affected, the DCN is by far the least
expensive and the quickest method.

As an alternative to actually issuing changes, you may wish to process the
change requests to the master and hold reissue of the document until a suitable
number of changes, or a significant proportion of the document has been
changed. It is not the number of changes that is significant because a single
change could have far greater effect than 20 minor changes. With small
documents, say 3—-6 pages, it is often easier to reissue the whole document for
each change.
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Identifying the change (4.2.3c)

1994-2000 Differences

Previously, the standard
required the nature of
change to be identified in
the document or the
appropriate attachment.

The intent of the
requirement remains
unchanged.

The standard requires that changes to documents be
identified.

What does this mean?

The requirement means that it should be possible to
establish what has been changed in a document
following its revision.

Why is this necessary?

This requirement responds to the Factual Approach Principle.
There are several benefits in identifying changes:

® Approval authorities are able to identify what has changed and so speed up
the approval process

® Users are able to identify what has changed and so speed up the
implementation process

® Auditors are able to identify what has changed and so focus on the new
provisions more easily

e Change initiators are able to identify what has changed and so verify
whether their proposed changes were implemented as intended

How is this implemented?

There are several ways in which you can identify changes to documents:

® By sidelining, underlining, emboldening or similar technique

® By a change record within the document (front or back) denoting the nature
of change

® By a separate change note that details what has changed and why

® By appending the change details to the initiating change request

If you operate a computerized documentation system, your problems can be
eased by the versatility of the computer. Using a database you can provide
users with all kinds of information regarding the nature of the change, but be
careful. The more you provide the greater the chance of error and the harder
and more costly it is to maintain. Staff should be told the reason for change
and you should employ some means of ensuring that where changes to
documents require a change in practice, adequate instruction is provided. A
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system that promulgates change without concern for the consequences is out
of control. The changes are not complete until everyone whose work is
affected by them both understands them and are equipped to implement
them when necessary. Although not addressed under document control, the
requirement for the integrity of the management system to be maintained
during change in clause 5.4.2 implies that changes to documents should be
reviewed before approval to ensure compatibility between documents is
maintained. When evaluating the change you should assess the impact of the
requested change on other areas and initiate the corresponding changes in
the other documents.

Identifying the current revision of documents (4.2.3c)

The standard requires the current revision status of

. . 1994-2 Diff
documents to be identified. 994-2000 Differences

Previously, the standard
required that a master list
or equivalent document
control procedure
identifying the current
revision status of

What does this mean?

When a document is revised its status changes to

signify that it is no longer identical to the original
version. This status may be indicated by date, by
letter or by number or may be a combination of issue

documents be established
and be readily available to
preclude the use of invalid

and revision. Every change to a document should | and/or obsolete

revise the revision index. Issue 1 may denote the | documents.

original version. Upon changing the document an | Although less prescriptive
incremental change to the revision index is made so | the requirement meets the
that the new version is now Issue 2 or issue 1.1 | Some intent

depending on the convention adopted.

Why is this necessary?

This requirement responds to the Factual Approach Principle.

It is necessary to denote the revision status of documents so that firstly
planners can indicate the version that is to be used and secondly, that users are
able to clearly establish which version they are using or which version they
require so as to avoid inadvertent use of incorrect versions.

How is this implemented?

There are two aspects to this requirement. One is the identity denoted on the
document itself and the other is the identity of documents referred to in other
documents.
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Revision conventions

Changes may be major causing the document to be reissued or re-released, or
they may be minor causing only the affected pages to be revised. You will need
to decide on the revision conventions to use. Software documents often use a
different convention to other documents such as release 1.1, or version 2.3.
Non-software documents use conventions such as Issue 1, Issue 2 Revision 3,
and Issue 4 Amendment 2. A convention often used with draft documents is
the letter revision status whereby the first draft is Draft A, second draft is Draft
B and so on. When the document is approved, the status changes to Issue 1.
During revision of an approved document, drafts may be denoted as Issue 1A,
1B etc and when approved the status changes to Issue 2. Whatever the
convention adopted, it is safer to be consistent so as to prevent mistakes and
ambiguities.

Revision letters or numbers indicate maturity but not age. Dates can also be
used as an indication of revision status but dates do not indicate whether the
document is new or old and how many changes there have been. In some cases
this is not important, but in others there are advantages in providing both date
and revision status therefore denoting date and revision status is often the
simplest solution.

Document referencing

Staff should have a means of being able to determine the correct revision status
of documents they should use. You can do this through the work instructions,
specification or planning documents, or by controlling the distribution, if the
practice is to work to the latest issue. However, both these means have
weaknesses. Documents can get lost, errors can creep into specifications and
the cost of changing documents sometimes prohibits keeping them up to date.
The issuing authority for each range of documents should maintain a register
of documents showing the progression of changes that have been made since
the initial issue. With configuration documents (documents which prescribe
the features and characteristics of products and services) the relationship
between documents of various issue states may be important. For example a
Design Specification at issue 4 may equate with a Test Specification at issue 3
but not with the Test Specification at issue 2. This record is sometimes referred
to as a Master Record Index or MRI but there is a distinct difference between
a list of documents denoting issue state and a list of documents denoting issue
compatibility state. The former is a Document Record Index and the later a
Configuration Record Index. If there is no relationship between the document
issues care should be taken not to imply a relationship by the title of the
index.

The index may be issued to designated personnel or so as to preclude use of
obsolete indices, it may be prudent not to keep hard copies. With organizations



Quality management system 197

that operate on several sites using common documentation it may well be
sensible to issue the index so that users have a means of determining the
current version of documents.

It is not necessary to maintain one index. You can have as many as you like.
In fact if you have several ranges of documents it may be prudent to create and
index for each range.

Regarding electronically controlled documents, arranging them so that only
the current versions are accessible is one solution. In such cases and for certain
type of documents, document numbers, issues and dates may be of no concern
to the user. If you have configured the security provisions so that only current
documents can be accessed, providing issue status, approval status, dates etc
adds no value for the user, but is necessary for those maintaining the database.
It may be necessary to provide access to previous versions of documents.
Personnel in a product-support function may need to use documentation for
various models of a product as they devise repair schemes and perform
maintenance. Often documentation for products no longer in production
carries a different identity but common components may still be utilized in
current models.

Re-approving documents after change (4.2.3b)

The standard requires that documents be re-approved

after revision. 1994-2000 Differences

Previously the standard
required changes to
What does this mean? documents and data be
reviewed and approved by
Following a change the revised document needs to | the same functions/

be subject to approval as verification of its fitness for | organizations that
purpose. per_formed the original
review and approval
unless specifically

Why is this necessary? designated otherwise.
Although the requirement
This requirement responds to the Factual Approach | is less prescriptive it
Principle. meets the same intent

As the original document was subject to approval simply- because the :
authority of functions is

prior to issue it follows that any changes should required to be defined by
also be subject to approval prior to issue of the | 550

revised version. The approval does not have to be
by the same people or functions that approved the original although this
may be the case in many situations. The criteria are not whether the people
or functions are the same, but whether the approvers are authorized.
Organizations change and therefore people and functions may take on
different responsibilities.
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How is this implemented?

Depending on the nature of the change, it may be necessary to provide the
approval authorities with factual information upon which a decision can be
made. The change request and the change record should provide this
information. The change request provides the reason for change and the
change note provides details of what has changed.

The change should be processed in the same way as the original document
and submitted to the appropriate authorities for approval. If approval is
denoted on the front sheet of your documents, you will need to reissue the
front sheet with every change. This is another good reason to use separate
approval sheets. They save time and paper. With electronically controlled
documents, archived versions provide a record of approvals providing they are
protected from revision.

Ensuring the availability of controlled documents (4.2.3d)

1994-2000 Differences

Previously the standard
required the supplier to
ensure that the pertinent
issues of appropriate
documents are available
at all locations where
operations essential to the
effective functioning of the
quality system are
performed.

There is no difference in
the intent of the previous
requirement.

The standard requires that relevant versions of applica-
ble documents are available at points of use.

What does this mean?

The relevant version of a document is the version
that should be used for a task. It may not be the latest
version because you may have reason to use a
different version of a document such as when
building or repairing different versions of the same
product. Applicable documents are those that are
needed to carry out work. Availability at points of use
means the users have access to the documents they
need at the location where the work is to be

performed. It does not mean that users should possess copies of the documents
they need, in fact this is undesirable because the copies may become outdated
and not withdrawn from use.

Why is this necessary?

This requirement responds to the Process Approach Principle.
This requirement exists to ensure that access to documents is afforded when

required. Information essential for the performance of work needs to be
accessible to those performing it otherwise they may resort to other means
of obtaining what they need that may result in errors, inefficiencies and
hazards.
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How is this implemented?

Availability

In order to make sure that documents are available you should not keep them
under lock and key (or password protected) except for those where restricted
access is necessary for security purposes. You need to establish who wants
which documents and when they need them. The work instructions should
specify the documents that are required for the task so that those documents
not specified are not essential. It should not be left to the individual to
determine which documents are essential and which are not. If there is a need
for access out of normal working hours, access has to be provided. The more
copies there are the greater the chance of documents not being maintained so
minimize the number of copies. A common practice is to issue documents to
managers only and not the users. This is particularly true of management
system documents. One finds that only the managers hold copies of the
Quality Manual. In some firms all the managers reside in the same building,
even along the same corridor and it is in such circumstances that one invariably
finds that these copies have not been maintained. It is therefore impractical to
have all the copies of the Quality Manual in one place. Distribute the
documents by location, not by named individuals. Distribute to libraries, or
document control centres so that access is provided to everyone and so that
someone has responsibility for keeping them up to date. If using an intranet,
the problems of distribution are less difficult but there will always be some
groups of people who need access to hard copy (Hoyle, David, 1996)'2.

The document availability requirement applies to both internal and external
documents alike. Customer documents such as contracts, drawings, specifica-
tions and standards need to be available to those who need them to execute
their responsibilities. Often these documents are only held in paper form and
therefore distribution lists will be needed to control their location. If documents
in the public domain are required, they only need be available when required
for use and need not be available from the moment they are specified in a
specification or procedure. You should only have to produce such documents
when they are needed for the work being undertaken at the time of the audit.
However, you would need to demonstrate that you could obtain timely access
when needed. If you provide a lending service to users of copyrighted
documents, you would need a register indicating to whom they were loaned so
that you can retrieve them when needed by others.

A document that is not ready for use or is not used often may be archived.
But it needs to be accessible otherwise when it is called for it won’t be there. It
is therefore necessary to ensure that storage areas, or storage mediums provide
secure storage from which documents can be retrieved when needed. Storing
documents off-site under the management of another organization may give
rise to problems if they cannot be contacted when you need the documents.
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Archiving documents on magnetic tape can also present problems when the
tape cannot be found or read by the new technology that has been installed!
Electronic storage presents very different problems to conventional storage and
gives rise to the retention of ‘insurance copies’ in paper should the retrieval
mechanism fail.

Relevant versions of internal documents

A question often asked by Assessors is ‘How do you know you have the correct
issue of that document?” The question should not arise with an electronically
controlled documentation system that prohibits access to archived versions. If
your system is not that sophisticated, one way of ensuring the latest issue is to
control the distribution of documents so that each time a document changes,
the amendments are issued to the same staff who received the original
versions. If you identify authentic copies issued by the issuing authority in
some way, by coloured header, red stamp or other means, it will be
immediately apparent which copies are authentic and under control and which
are uncontrolled. Another way is to stamp uncontrolled documents with an
‘Uncontrolled Document’ stamp. All paper documents should carry some
identification as to the issuing authority so that you can check the current issue
if you are in doubt. The onus should always rest with the user. It is his or her
responsibility to check that he or she has the correct issue of a document before
work commences. One way of signifying authenticity is to give documents
copy numbers in red ink as a practical way of retaining control over their
distribution. If documents are filed in binders by part or volume, the binder
can be given a copy number, but you will need a cross-reference list of who
holds which copy.

Where different versions of the same document are needed, you will need a
means of indicating which issue of which document is to be used. One method
is to specify the pertinent issues of documents in the specifications, drawings,
work instructions or planning documents. This should be avoided if at all
possible because it can cause maintenance problems when documents change.
It is sometimes better to declare that staff should use the latest version unless
otherwise stated and provide staff with a means of determining what the latest
version is.

Relevant versions of external documents

In some cases the issues of public and customer specific documents are stated
in the contract and therefore it is important to ensure that you possess the
correct version before you commence work. Where the customer specifies the
issue status of public domain documents that apply you need a means of
preventing their withdrawal from use in the event that they are revised during
the term of the contract.
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Where the issue status of public domain documents is not specified in a
contract you may either have a free choice as to the issue you use or, as
more likely, you may need to use the latest issue in force. Where this is the
case you will need a means of being informed when such documents are
revised to ensure you can obtain the latest version. The ISO 9000 series for
instance is reviewed every 5 years so could well be revised at 5-year
intervals. With national and international legislation the situation is rather
different because this can change at any time. You need some means of
alerting yourself to changes that affect you and there are several methods
from which to choose:

® Subscribing to the issuing agency of a standards updating service;

® Subscribing to a general publication which provides news of changes in
standards and legislation;

® Subscribing to a trade association which provides bulletins to its members
on changes in the law and relevant standards;

® Subscribing to the publications of the appropriate standards body or
agency;

® Subscribing to a society or professional institution that updates its members
with news of changes in laws and standards;

® Joining a business club which keeps its members informed of such
matters;

® As a registered company you will receive all kinds of complementary
information from government agencies advising you of changes in
legislation.

As an ISO 9000 registered company you will receive bulletins from your
certification body on matters affecting registration and you can subscribe to
ISO 9000 News (International Organization of Standardization, 2001)!7 to
obtain worldwide news of events and changes in the ISO 9000 arena.

The method you choose will depend on the number and diversity of external
documents you need to maintain and the frequency of usage.

Issuing change instructions

If you require an urgent change to a document, a legitimate means of issuing
change instructions is to generate a Document Change Note. The Change Note
should detail the changes to be made and be authorized by the appropriate
authorities. On receipt of the Change Note the recipients make the changes in
manuscript or by page replacement, and annotate the changes with the serial
number of the Change Note. This practice primarily applies to paper systems
but with electronically controlled documents, changes can be made to
documents in a database without any one knowing and therefore it is
necessary to provide an alert so that users are informed when a change has
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been made that may affect them. If the information is of a type that users
invariably access rather than rely on memory, change instructions may be

unnecessary.

Ensuring documents are legible and identifiable (4.2.3e)

1994-2000 Differences

Previously requirements
for legibility, identification
and access applied only
to quality records.

The impact of these
changes should be
negligible.

The standard requires documents to remain legible and
readily identifiable.

What does this mean?

Legibility refers to the ease with which the informa-
tion in a document can be read or viewed. A
document is readily identifiable if it carries some

indication that will quickly distinguish it from
similar documents. Any document that requires a reader to browse through it
looking for clues is clearly not readily identifiable.

Why is this necessary?

This requirement responds to the Process Approach Principle.

The means of transmission and use of documents may cause degradation
such that they fail to convey the information originally intended. Confusion
with document identity could result in a document being misplaced, destroyed
or otherwise being unobtainable. It can also result in incorrect documents
being located and used.

How is this implemented?

Legibility

This requirement is so obvious it hardly needs to be specified. As a general
rule, any document that is printed or photocopied should be checked for
legibility before distribution. Legibility is not often a problem with electron-
ically controlled documents. However, there are cases where diagrams cannot
be magnified on screen so it would be prudent to verify the capability of the
technology before releasing documents. Not every user will have perfect
eyesight! Documents transmitted by fax present legibility problems due to the
quality of transmission and the medium on which the information is printed.
Heat sensitive paper is being replaced with plain paper but many organiza-
tions still use the old technology. You simply have to decide your approach.
For any communication required for reference, it would be prudent to use
photocopy or scan the fax electronically and dispose of the original.
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Documents used in a workshop environment may require protection from oil
and grease. Signatures are not always legible so it is prudent to have a policy
of printing the name under the signature. Documents subject to frequent
photocopying can degrade and result in illegible areas.

Identification

Although a new requirement, it is unusual to find documents in use that carry
no identification at all. Three primary means are used for document
identification — classification, titles and identification numbers. Classification
divides documents into groups based on their purpose — policies, procedures,
records, plans, etc are classes of documents. Titles are acceptable providing
there are no two documents with the same title in the same class. If you have
hundreds of documents it may prove difficult to sustain uniqueness.
Identification can be made unique in one organization but outside it may not
be unique. However, the title as well as the number is usually sufficient.
Electronically controlled documents do not require a visible identity other than
the title in its classification. Classifying documents with codes enables their
sorting by class (Hoyle, David, 1996)°.

Control of external documents (4.2.3f) 19942000 Differences

The standard requires documents of external origin to be | Previously the standard

identified and their distribution controlled. required the supplier to
establish and maintain
documented procedures
to control documents of

What does this mean? external origin such as
. standards and customer
An external document is one produced externally to | 4000 gs

the organization’s management system. There are -

. . Although an additional
two types of external documents, those in the public requirement for
domain and those produced by specific customers distribution to be
and/or suppliers. Controlling distribution means | controlled has been
designating those who need external documents and | inserted, the intent
ensuring that any change of ownership is known | f€mMains UEIENIEEE €

b d d control of documents
about and approved. should include control of

their distribution.

Why is this necessary?

External documents are as much part of the management system as any other
document and hence require control although the control that can be exercised
over external documents is somewhat limited. You cannot for instance control
the revision, approval or identification of external documents therefore all the
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requirements concerning document changes will not apply. You can, however,
control the use and amendment of external documents by specifying which
versions of external documents are to be used and you can remove invalid or
obsolete external documents from use or identify them in a way that users
recognize as invalid or obsolete. You can control the amendment of external
documents by controlled distribution of amendment instructions sent to you
by the issuing agency.

How is this implemented?

External documents are likely to carry their own identification that is unique to
the issuing authority. If they do not carry reference number, the issuing
authority is normally indicated which serves to distinguish them from internal
documents. Where no identification is present other than a title, the document
may be invalid. This sometimes happens with external data and forms. If the
source cannot be confirmed and the information is essential, it would be
sensible to incorporate the information into an appropriate internal
document.

In order to control the distribution of external documents you need to
designate the custodian in the appropriate process descriptions or procedures
and introduce a mechanism for being notified of any change in ownership. If
the external documents are classified, prior approval should be granted
before ownership changes. This is particularly important with military
contracts because all such documents have to be accounted for. Unlike the
internal documents, many external documents may only be available in
paper form so that registers will be needed to keep track of them. If
electronic versions are provided, you will need to make them ‘read only” and
put in place safeguards against inadvertent deletion from the server.

Preventing unintended use of obsolete documents (4.2.39g)

The standard requires the unintended use of obsolete documents to be prevented and a
suitable identification to be applied to obsolete documents retained for any purpose.

What does this mean?

In simple terms an obsolete document is one that is no longer required for
operational purposes. If an obsolete document has not been removed from the
workplace there remains a possibility that it could be used. A suitable
identification is one that readily distinguishes a current version of a document
from an obsolete version.
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Regrettably the standard no longer refers to

invalid documents as well as obsolete documents.
Invalid documents may not be obsolete and may
take several forms. They may be:

Documents of the wrong issue status for a partic-
ular task
Draft documents which have not been destroyed

1994-2000 Differences

Previously the standard
required

(@)

the supplier to ensure
that invalid and/or
obsolete documents
are promptly removed
from all points of issue

or use, or otherwise
assured against
unintended use.

Documents which have not been maintained up to
date with amendments

Documents which have been altered or changed (b) any obsolete
without authorization document retained for
Copies of documents which have not been legal and/or
authenticated knowledgg
Unauthorized documents or documents not trace- preservation purposes

be suitably identified.
able through the management system

There is no difference in
Illegal documents

the intent of this new
requirement — it is less
verbose.

Why is this necessary?

This requirement responds to the Process Approach Principle.

A means of distinguishing current documents from obsolete documents is

needed to prevent their unintended use. Use of obsolete information may lead
to errors, failures and hazards.

There are several reasons why you may wish to retain documents that are

replaced by later versions:

As a record of events (what did we do last time?)

For verifying that the correct changes were made (what did it say in the last
version or the first version?)

For justifying rejection of a discarded solution (we’ve had this one before —
what did we decide on that occasion?)

For investigating problems that did not occur previously (what was it that
we did differently?)

For preparing a defence in a product liability case (what controls were in
place when we made this product?)

For learning from previous designs (how did we solve that problem?)

For restoring/refurbishing a product (they don’t make them like they used
to — do they?)

For reference to explanations, descriptions, translations etc in order to
preserve consistency in subsequent revisions or new documents (what
wording did we use last time we encountered this topic or term?)
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How is this implemented?

With an electronic documentation system, access to obsolete documents can
be barred to all except the chosen few. All it needs is for operational versions
to be held in an operational directory and archived versions to be transferred
into an archive directory automatically when a new version is released. On
being transferred the revision status should be changed automatically to
‘obsolete’ indicating that later versions have been released.

With paper documents, it is more difficult. There are two options. You either
remove the obsolete documents or mark them in some way that they are
readily recognizable as obsolete.

It is unnecessary to remove invalid or obsolete documents if you provide
staff with the means of determining the pertinent issues of documents to use.
There are often valid reasons for retaining obsolete documents. One may need
to remove copies of previous versions of a document but retain the master for
reference purposes. You cannot demonstrate to an assessor that you corrected
a deficiency if you don’t retain the version that contained the deficiency as well
as the subsequent version. If you do not have a means of readily distinguishing
the correct version of a document, amendment instructions should require that
the version being replaced is destroyed or returned to the document controller.
If you allow uncontrolled copies to be taken, you will need to provide a means
of distinguishing controlled and uncontrolled documents.

One way of identifying obsolete documents is to write SUPERSEDED or
OBSOLETE on the front cover, but doing this requires that the custodian is
informed. When a version of a document is replaced with a new version,
the withdrawal of the obsolete version can be accomplished in the amend-
ment instructions that accompany the revision. When documents become
obsolete by total replacement, their withdrawal can also be accomplished
with the amendment instruction. However where a document becomes
obsolete and is not replaced there needs to be a Document Withdrawal
Notice which informs the custodian of the action to be taken and the reason
for withdrawal.

There is no simple way of identifying invalid documents because the reasons
that they are invalid will vary. By printing authentic documents on coloured
paper or providing paper with a special header one can inject a degree of
control. Placing the approval signatures on the front sheet will immediately
identify an unapproved document. However, the onus must rest with the user
who if properly trained and motivated will instinctively refrain from using
invalid documents.

With electronically controlled documents the invalid documents can be held
in a database with access limited to those managing the documents. In such
cases, an approved document becomes invalid when its status is denoted as
draft or withdrawn.
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Control of records (4.2.1e and 4.2.4)

Establishing and maintaining records (4.2.4)

The standard requires records fo be established and
maintained to provide evidence of conformity to require-
ments and the effective operation of the quality manage-
ment system.

What does this mean?

A record is defined in ISO 9000 as a document stating
results achieved or providing evidence of activities
performed.

Although a record is a document, the document
control requirement of clause 4.2.3 do not apply to

1994-2000 Differences

Previously the standard
did not stipulate that
records be controlled
except by the heading to
the clause. The
assumption was that
meeting the requirements
specified under that
heading would provide
adequate control.
However, there were
some aspects omitted
such as the authentication

records primarily because records are not issued,
neither do they exhibit revision status simply
because they are results that are factual when
recorded. If the facts change, a new record is usually

of records.

There is no difference in
the intent of this new
requirement.

created rather than the previous record revised. Even
where a record is revised and new facts added, the
old facts remain identified as to their date. The only reason for revising facts
contained in a record without changing the identity of the record or the date
when they were collected is where the facts were incorrectly recorded. This
subtle difference demands different treatment for documents that are classed
as records to those that are classed as informative. As with other types of
documents, records result from processes and may be used as inputs to other
processes.

Records required by the management system means records used or
generated by the management system. There is therefore no requirement to
produce records solely to satisfy an auditor. The records required are those for
the effective operation of the organization’s processes (see clause 4.1d of ISO
9001). If a record has no useful purpose within the management system there
is no requirement that it be established or maintained.

This does not mean that a record is required to prove conformity with every
single requirement for every product and service. There are those records
required by the standard (see below) that are required for every product and
service where applicable and in all other cases, audit records showing
compliance on a sample of operations would be sufficient.

Compliance with many requirements can be demonstrated by observation,
analysis, interview or examination of documentation. If a result or an activity
is not required to be recorded in order to manage the organization effectively
and satisfy the interested parties, it is not necessary to maintain records of it.
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Why is this necessary?

This requirement responds to the Factual Approach Principle.

The reason for establishing records is to provide information necessary for
managing processes, meeting objectives and demonstrating compliance with
requirements — both customer requirements and legal requirements.

The reason for maintaining records is to secure their access, integrity,
durability and disposal. If information of this nature cannot be located, or is
illegible, or its integrity is suspect, or is obsolete, the decisions that require this
information cannot be made on the basis of fact and will therefore be unsound
or not as robust as intended. Lost, altered or illegible records can result in an
inability to prove or disprove liability.

How is this implemented?

Establishing records

Records that are governed by the requirements of clause 4.2.4 should be
classified as controlled records so as to distinguish them from other records. If
information needs to be recorded in order to manage the organization
effectively, these records should be identified in the governing procedures as
being required. This will then avoid arguments on what is or is not a controlled
record, because once you have chosen to identify a record as a controlled
record you have invoked all the requirements that are addressed in clause 4.2.4.
The references to clause 4.2.4 give some guidance to the types of records
required but should not be interpreted as definitive. In the 1994 version of ISO
9001 there were 20 references to records. In ISO 9001:2000 although now
reduced to 19 they are not 19 of the original 20 as there are 5 new ones. The
numbers don’t compute because there were 3 types of records required for
special process whereas only a general requirement is now stated. These are
identified as follows:

1 Management review records (Clause 5.6.3)

2 Records of education, experience, training and qualifications (Clause
6.2.2)

3 Records needed to provide evidence that realization processes and resultant
product meet requirement (Clause 7.1) — This is new

4 Customer requirement review records (Clause 7.2.2)

5 Design and development inputs (clause 7.3.2) — This is new and does not fit
the criteria for a record (see Chapter 7)

6 Design and development review records (Clause 7.3.4)

7 Design verification records (Clause 7.3.5)

8 Design validation records (Clause 7.3.6) — This is new
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9 Design and development change review records (Clause 7.3.7) — This is

new

10 Supplier evaluation records (Clause 7.4.1)

11 Validation arrangements for processes to include requirements for records
(Clause 7.5.2)

12 Product identification records (Clause 7.5.3)

13 Records of unsuitable customer property (Clause 7.5.4)

14 Calibration records (Clause 7.6)

15 Internal audit results are to be recorded (Clause 8.2.2)

16 Product verification records (Clause 8.2.4)

17 Nonconformity records (Clause 8.3)

18 Results of corrective actions taken are to be recorded (Clause 8.5.2) — This is
new

19 Results of preventive actions taken are to be recorded (Clause 8.5.3) — This
is new

There are 4 instances where records required by ISO 9001:1994 are not
addressed directly by ISO 9001:2000:

1 Positive recall records (These are now addressed by product identification
records in Clause 7.5.3)

2 Verification records for test hardware and test software (These are now
addressed by validation of processes in Clause 7.5.2)

3 Nonconformity investigation records (These are not records of Type A or B)

4 Subcontract records (These are addressed by Clause 7.5.3)

Such an analysis is only useful to illustrate that not all records required for
effective quality management are identified in ISO 9001. It is unnecessary to
produce a record testifying that each requirement of ISO 9001 has been met. For
example there is no obvious benefit from maintaining records that a document
is legible (clause 5.5.6e), that a customer enquired about some information that
was later provided (clause 7.2.3) or that a particular filing system was
improved (clause 8.1). At the time, the facts may be recorded temporarily but
disposed of as the event passes into history. Such information may not be
needed for future use. However, there are obvious benefits from requiring
records to be established for:

Customer complaints
Warranty claims

Failure analysis reports
Process capability studies
Service reports
Concessions
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® Change requests

® Subcontractor assessments

® Performance analysis

® Deviations and waivers

e Contract change records

® Quality cost data

® External quality audit records

Regarding the effectiveness of the management system, the very existence of a
document is not evidence of effectiveness but it could be regarded as a record.
To be a record, the document would need to contain results of an examination
into the effectiveness of the system.

One can demonstrate the effective operation of the management system in
several ways:

By examination of customer feedback

By examination of system, process and product audit results
By examination of the management review records

By examination of quality cost data

By examination of results against the organization’s objectives

Showing records that every requirement of the standard has been met will not
however, demonstrate that the system is effective. You may have met the
requirement but not carried out the right tasks or made the right decisions. The
effectiveness of the management system should be judged by how well it fulfils
its purpose. Although there is no specific requirement for you to do this, you
can deduce this meaning from the requirement in clause 5.6.1 for the system to
be reviewed for its continuing suitability. Some Assessors may quote this
requirement when finding that you have not recorded a particular activity that
is addressed in the standard. They are not only mistaken but also attempting
to impose an unnecessary burden on companies that will be perceived as
bureaucratic nonsense. One can demonstrate the effectiveness of the system
simply by producing and examining one or more of the above records.

The subcontractor records that are delivered to you should form part of your
records. However, the controls you can exercise over your subcontractor’s
records are somewhat limited. You have a right to the records you have paid
for but no more unless you invoke the requirements of this clause of the
standard in your subcontract. Your rights will probably only extend to your
subcontractor’s records being made available for your inspection on their
premises therefore you will not be able to take away copies. It is also likely that
any subcontractor records you do receive are copies and not originals. Before
placing the contract you will need to assess what records you will require to be
delivered and what records the contractor should produce and retain.
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Maintaining records

The standard requires records to be maintained.
There are three types of maintenance regarding records.

® Keeping records up to date
® Keeping the information in the records upto date
@ Keeping the records in good condition (see under protection and storage)

Some records are designed to collect data because they pass through the
process and need to be promptly updated with current information.
Remember:

The filing provisions should enable your records to be readily retrievable,
however, you need to maintain your files if the stored information is to be of
any use. In practice, records will collect at the place they are created and unless
promptly removed to secure files may be mislaid, lost or inadvertently
destroyed. Once complete, records should not be changed. If they are
subsequently found to be inaccurate, new records should be created.
Alterations to records should be prohibited because they bring into doubt the
validity of any certification or authentication because no one will know
whether the alteration was made before or after the records were authenti-
cated. In the event that alterations are unavoidable due to time or economic
reasons, errors should be struck through in order that the original wording can
still be read, and the new data added and endorsed by the certifying
authority.

Records held electronically present a different problem and why a new
requirement for the protection of records is introduced (see later).

Establishing a records procedure (4.2.4)

The standard requires records to remain legible, readily
identifiable and retrievable and that a procedure defines
the controls needed for the identification, storage, protec-
tion, retrieval, retention time and disposition of records.

What does this mean?

Records have a life cycle. They are generated during
which time they acquire an identity and are then
assigned for storage for a prescribed period. During
use and storage they need to be protected from
inadvertent or malicious destruction and as they
may be required to support current activities or
investigations, they need to be brought out of storage

1994-2000 Differences

Previously the standard
required the supplier to
establish and maintain
documented procedures
for identification,
collection, indexing,
access, filing, storage,
maintenance and
disposition of quality
records.

Requirements for record
collection, indexing,
access and filing have
been dropped.
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quickly. When their usefulness has lapsed, a decision is made as to whether to
retain them further or to destroy them.

Readily retrievable means that records can be obtained on demand within a
reasonable period (hours not days or weeks) Readily identifiable means that
the identity can be discerned at a glance.

Although the requirement implies a single procedure, several may be
necessary because there are several unconnected tasks to perform. A procedure
cannot in fact ensure a result. It may prescribe a course of action which if
followed may lead to the correct result, but it is the process that ensures the
result not the procedure.

Why is this necessary?

This requirement responds to the Process Approach Principle.

The requirement for a procedure is not as important as the topics the
procedure is required to address. Records are important in the management of
processes and building customer confidence, therefore it is important that they
be maintained, retained and accessible.

How is this implemented?

Records procedures

The revised requirement omits several aspects covered in clause 4.16 of the
1994 version.

@ Collection of records is now addressed by Analysis of data (clause 8.4)

® Indexing of records is a specific form of identification and is therefore
already addressed

® Access is now addressed by the requirement for record retrieval

@ Filing is a specific form of storage and is therefore already addressed

You may only need one procedure which covers all the requirements but this
is not always practical. The provisions you make for specific records should be
included in the documentation for controlling the activity being recorded. For
example, provisions for inspection records should be included in the inspection
procedures; provisions for design review records should be included in the
design review procedure. Within such procedures you should provide the
forms (or content requirement for the records), the identification, collection/
submission provisions, the indexing and filing provisions. It may be more
practical to cover the storage, disposal and retention provisions in separate
procedures because they may not be type-dependent. Where each department
retains their own records, these provisions may vary and therefore warrant
separate procedures.
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Legibility of records

Unlike prescriptive documents, records may contain handwritten elements and
therefore it is important that the handwriting is legible. If this becomes a
problem, you either improve discipline or consider electronic data capture.
Records also become soiled in a workshop environment so may need to be
protected to remain legible. With electronically captured data, legibility is often
not a problem. However, photographs and other scanned images may not
transfer as well as the original and lose detail so care has to be taken in
selecting appropriate equipment for this task.

Identification of records

Whatever the records, they should carry some -
identification in order that you can determine what R e
they are, what kind of information they record and | Previously the standard
what they relate to. A simple way of doing this is to covered retrieval in four
) ways. It required:
give each record a reference number and a name or
title in a prominent location on the record.
Records can take various forms — reports contain-

(a) that quality records be
made available for
evaluation by the

ing narrative, computer data, and forms containing customer or his
data in boxes, graphs, tables, lists and many others. representative for an
Where forms are used to collect data, they should agreed period, where

carry a form number and name as their identifica- 2EIEEt CamiEEE])
(b) procedures for the

tion. When c'ompleted they shoul.d carry a serial filing of quality records
number to give each a separate identity. Records | (c) procedures for the
should also be traceable to the product or service access of quality
they represent and this can be achieved either within records
the reference number or separately, provided that the | (d) procedures for the
chance of mistaken identity is eliminated. The indexing of quality
. . e records.
standard does not require records to be identifiable .
. The intent of the

to the product involved but unless you do make such ,

L. . . requirements has not
provision you will not be able to access the pertinent changed.
records or demonstrate conformance to specified

requirements.

Retrieving records

You need to ensure that the records are accessible to those who will need to use
them. This applies not only to current records but also to those in the archive
and any ‘insurance copies’ you may have stored away. A balance has to be
attained between security of the records and their accessibility. You may need
to consider those who work outside normal working hours and those rare
occasions when the troubleshooters are working late, perhaps away from base
with their only contact via a computer link. In providing for record retrieval
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you need to consider two aspects. You need to enable authorized retrieval of
records and prohibit unauthorized retrieval. If records are held in a locked
room or filing cabinet, you need to nominate certain persons as key holders
and ensure that these people can be contacted in an emergency. Your
procedures should define how you provide and prohibit access to the records.
With electronically held records, password protection will accomplish this
objective provided that you control the enabling and disabling of passwords in
the records database. For this reason it is advisable to install a personnel
termination/movement process that ensures passwords are disabled or keys
returned on departure of staff from their current post.

Remember these records are not personal property or the property of a
particular department. They belong to the organization and are a record of the
organization’s performance. Such records should not be stored in personal
files. The filing system you create should therefore be integrated with the
organization’s main filing system and the file location should either be
specified in the procedure that defines the record or in a general filing
procedure.

If you operate a computerized record system, filing will be somewhat
different although the principles are the same as for paper records. Computer-
ized records need to be located in named directories for ease of retrieval and
the locations identified in the procedures.

Storage of records

Records soon grow into a mass of paper and occupy valuable floor space. To
overcome this problem you may choose to microfilm the records but keep them
in the same location or archive them in some remote location. In both cases you
need to control the process and the conditions of storage. With paper archives
you will need to maintain records of what is where

1994-2000 Differences

Previously the standard
required the supplier to
establish and maintain
documented procedures
for maintenance of quality
records and for records to
be stored in facilities that
provide a suitable
environment to prevent
damage or deterioration
and to prevent loss.

The intent of the
requirements has not
changed and is less
verbose.

and if the archive is under the control of another
group inside or outside the organization, you will
need adequate controls to prevent loss of identity
and inadvertent destruction.

A booking in/out system should be used for
completed records when they are in storage in order
to prevent unauthorized removal.

You will need a means of ensuring that you have
all the records that have been produced and that
none are missing or if they are, you know the reason.
One solution is to index records and create and
maintain registers listing the records in numerical
order as reference or serial numbers are allocated.
The records could be filed in sequence so that you
can easily detect if any are missing, or you can file
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the records elsewhere providing your registers or your procedures identify the
location.

Records should also be stored in a logical order (filed numerically or by date)
to aid retrieval. With electronically held records their storage should be secure
from inadvertent deletion. If archived on CD ROM, floppy disk or tape,
protection methods should be employed (see below).

Protection of records

The protection of records applies when records are in use and in storage and
covers such conditions as destruction, deletion, corruption, change, loss and
deterioration arising from wilful or inadvertent action.

On the subject of loss, you will need to consider loss by fire, theft, and
unauthorized removal. If using computers you will also need to consider loss
through computer viruses and unauthorized access, deletion or the corruption
of files.

It is always risky to keep only one copy of a document. If computer-
generated, you can easily take another copy provided you always save it, but
if manually generated, its loss can be very costly. It is therefore prudent to
produce additional copies of critical records as an insurance against inadvert-
ent loss. These ‘insurance copies’ should be stored in a remote location under
the control of the same authority that controls the original records. Insurance
copies of computer disks should also be kept in case of problems with the hard
disk or file server. Data back-up at defined periods should be conducted and
the backed-up data stored securely at a different location than the original
data.

Records, especially those used in workshop environments can become soiled
and therefore provisions should be made to protect them against attack by
lubricants, dust, oil and other materials which may render them unusable.
Plastic wallets can provide adequate protection whilst records remain in use.

Retention of records

It is important that records are not destroyed before their useful life is over.
There are several factors to consider when determining the retention time for
records.

® The duration of the contract — some records are only of value whilst the
contract is in force.

® The life of the product — access to the records will probably not be needed for
some considerable time, possibly long after the contract has closed. On
defence contracts the contractor has to keep records for up to 20 years and
for product liability purposes, in the worst-case situation (taking account of
appeals) you could be asked to produce records up to 17 years after you
made the product.
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® The period between management system assessments — assessors may wish to see
evidence that corrective actions from the last assessment were taken. If the
period of assessment is three years and you dispose of the evidence after 2
years, you will have some difficulty in convincing the assessor that you
corrected the deficiency.

You will also need to take account of the subcontractor records and ensure
adequate retention times are invoked in the contract.

Where the retention time is actually specified can present a problem. If you
specify it in a general procedure you are likely to want to prescribe a single
figure, say 5 years for all records. However, this may cause storage problems —
it may be more appropriate therefore to specify the retention times in the
procedures that describe the records. In this way you can be selective.

You will also need a means of determining when the retention time has
expired so that if necessary you can dispose of the records. The retention time
doesn’t mean that you must dispose of them when the time expires — only that
you must retain the records for at least that stated period. Not only will the
records need to be dated but the files that contain the records need to be dated
and if stored in an archive, the shelves or drawers also dated. It is for this
reason that all documents should carry a date of origin and this requirement
needs to be specified in the procedures that describe the records. If you can rely
on the selection process a simple method is to store the records in bins or
computer disks that carry the date of disposal.

While the ISO 9001 requirement applies only to records, you may also need to
retain tools, jigs, fixtures, test software —in fact anything that is needed to repair
or reproduce equipment in order to honour your long-term commitments.

Should the customer specify a retention period greater than what you
prescribe in your procedures, special provisions will need to be made and this
is a potential area of risk. Customers may choose not to specify a particular
time and require you to seek approval before destruction. Any contract that
requires you to do something different creates a problem in conveying the
requirements to those who are to implement them. The simple solution is to
persuade your customer to accept your policy. You may not want to change
your procedures for one contract. If you can’t change the contract, the only
alternative is to issue special instructions. You may be better off storing the
records in a special contract store away from the normal store or alternatively
attach special labels to the files to alert the people looking after the archives.

Disposition of records

Disposition in this context means the disposal of records once their useful life
has ended. The requirement should not be confused with that on the retention
of records. Retention times are one thing and disposal procedures quite
another.
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As stated previously, records are the property of the organization and not
personal property so their destruction should be controlled. Controls should
ensure that records are not destroyed without prior authorization and,
depending on the medium on which data are recorded and the security
classification of the data, you may also need to specify the method of disposal.
The management would not be pleased to read details in the national press of
the organization’s performance, collected from a waste disposal site by a
zealous newspaper reporter — a problem often reported as encountered by
government departments!

Validation of records

The standard does not specifically require records to be authenticated, certified
or validated other than product verification records in clause 8.2.4. A set of
results without being endorsed with the signature of the person who captured
them or other authentication lacks credibility. Facts that have been obtained by
whatever means should be certified for three reasons:

® They provide a means of tracing the result to the originator in the event of
problems.

® They indicate that the provider believes them to be correct.

® They enable you to verify whether the originator was appropriately
qualified.

® They give the results credibility.

If the records are generated by computer and retained in computerized form,
a means needs to be provided for the results to be authenticated. This can be
accomplished through appropriate process controls by installing provisions for
automated data recording or preventing unauthorized access.

Summary

In this chapter we have examined the requirements contained in section 4 of
ISO 9001. Although clause 4.1 is quite short, the six requirements addressing
processes encapsulate the essence of the standard. We have explored the ways
in which a management system may be defined and documented and
discovered a range of methods that can be used. Perhaps one of the most
significant differences between the 1994 and 2000 versions of ISO 9001 is that
organizations are now free to choose the documents they need to manage the
business. This simple change should signal an end to mountains of paperwork
created simply to satisfy auditors. It should result in a change in perception.
The system should no longer be perceived as a set of documents but as a means
to achieve the organization’s objectives. Effort should be seen to be directed
towards improving performance rather than towards improving documents.
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Quality Management System Questionnaire

General requirements

1

9
10

11

12

What process did you employ to establish the management system?

How did you identify the processes needed for the management system?
How did you determine the sequence and interaction of the identified
processes?

How did you determine criteria and methods required to ensure the
effective operation and control of the identified processes?

How do you ensure the management system is implemented in accordance
with the organization’s policies?

How do you manage the identified processes so they deliver outcomes that
satisfy the interested parties?

How do you ensure the availability of information necessary to support the
operation and monitoring of the identified processes?

How do you ensure the availability of resources necessary to support the
operation and monitoring of the identified processes?

How do you measure, monitor and analyse the identified processes?
How do you maintain a management system so that it continually fulfils
the purpose for which it was established?

How do you ensure the effectiveness of the management system is
continually improved?

How do you ensure that the actions necessary to achieve planned results and
the continual improvement of the identified processes are implemented?

Documentation requirements

13

14

15

16
17

18

19

20

What documents describe the management system?

How do you ensure that management system documentation includes
documents required by the organization to ensure the effective planning,
operation and control of its processes?

What criteria have been used to determine the extent of management
system documentation required?

In what document is the scope of the management system described?

In what document is the sequence and interaction of organization’s
processes defined?

In what document is justification given for any exclusion to the require-
ments of ISO 90017

In what document are the documented procedures established for the
management system identified?

How do you ensure that documents required by the management system
are controlled?
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21 In what document are the provisions needed to control the organization’s
documents defined?

22 How do you ensure that documents are approved for adequacy prior to
issue?

23 How do you ensure that documents are periodically reviewed for
adequacy?

24 How do you ensure that documents are updated as necessary and re-
approved following their review?

25 How do you ensure that changes to documents are identified?

26 How do you ensure that the current revision status of documents is
identified?

27 How do you ensure that documents are re-approved after their revision?

28 How do you ensure that relevant versions of applicable documents are
available at points of use?

29 How do you ensure documents remain legible and readily identifiable?

30 How do you ensure that documents of external origin are identified?

31 How do you control distribution of documents of external origin?

32 How do you prevent the unintended use of obsolete documents?

33 How do you identify obsolete documents retained for any purpose?

34 What records have been established to provide evidence of conformity to
requirements?

35 What records have been established to provide evidence of the effective
operation of the management system?

36 How do you ensure records remain legible, readily identifiable and
retrievable?

37 In what document are the controls needed for the identification, storage,
protection, retrieval, retention and disposition of records defined?

Quality Management System — Food for Thought

1 Is your system thought of as a set of documents or a set of interconnected
processes that deliver the organizations objectives?

2 Is your system integrated into the environment so that people do the right
things right without having to be told?

3 Is your system a collection of interconnected processes rather than a series
of interconnected functions?

4 Does every process in the chain of processes from requirements to their
satisfaction add value?

5 Are your business objectives functionally oriented driving a functional
oriented organization or are they process oriented?

6 If you have simply changed the names of your procedures to reflect processes,
where have you defined the process objectives, the resources and the
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10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

behaviours required to cause these objectives to be achieved and the measures
required to determine process adequacy, efficiency and effectiveness?

Are your processes described simply as a series of transactions or are there
provisions in the process to manage its performance?

Do the outputs from one process connect with other processes?

Do all the inputs to a process have their origin in other processes or external
organizations?

Do you have measures that enable you to determine how well each process
is performing and are these known to those controlling the process?

Is there any activity, task or processes that exists only to meet the
requirements of ISO 90017

Are you sure that all the documentation in place is needed for the effective
operation and control of your processes?

There are six ways of conveying information. Before you document, have
you eliminated the other five ways as being unsuitable for the particular
situation?

If a person moves onto another job, how much of what is removed from the
process is essential for the process to maintain its capability?

How much of what affects your ability to achieve results is dependent upon
staff following documented procedures?

How much of what affects your ability to achieve results is dependent upon
the physical and human environment in which your staff work?

How much of what affects your ability to achieve results is dependent upon
your staff’s ability to do the right things right?

How much of what affects your ability to achieve results is dependent upon
your staff’s motivation to do the right things right?

Do you question the effectiveness of established policies and procedures
first when the customer complains or do you look for someone to blame?
What causes the actions and decisions for which there are no documented
policies or procedures?

Are you managing a set of functions or a series of processes and do you
know the difference?

Do you know what each process aims to achieve?

Do you know how each process causes the observed results?

Do you know whether the process is producing outcomes that satisfy the
process objectives?

Do you know how to change process performance to bring it into line with
the objectives?
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Chapter 5
Management responsibility

Attention to quality can become the
organization’s mind-set only if all of its
managers — indeed all of its people — live it

Tom Peters

Summary of requirements

While the implementation of all requirements in ISO 9001 are strictly
management’s responsibility, those in section 5 of the standard are indeed the
responsibility of top management. All clauses in this section commence with
the phrase “Top management shall . ..” The first four clauses clearly apply to
the strategic planning processes of the organization rather than to specific
products. However, it is the Board of Directors that should take note of these
requirements when establishing their vision, values, mission and objectives.
These requirements are amongst the most important in the standard. There is
a clear linkage between customer’s needs, policy, objectives and processes. One
leads to the other in a continuous cycle as addressed previously in Chapter 2.
Although the clauses in section 5 are not intended as a sequence, each
represents a part of a process that establishes direction and keeps the
organization on course. The cycle commences with a Vision — a statement of
what we want to be or do, and then a Focus on customers for it is the customer
that will decide whether or not the organization survives. It is only when you
know what your market is, who your customers will be and where they will be
that you can define the Purpose or Mission of the organization. From the
purpose or mission you can devise a Vision (where you want to get to — what
you want to become) and from the mission come the Policies or Values that



Management responsibility 223

will guide you on your journey. These policies help frame the Objectives, the
milestones en route towards your destination. The policies won’t work unless
there is Commitment so that everyone pulls in the same direction. Plans have
to be made to achieve the objectives and these plans need to identify and lay
out the Processes that will be employed to deliver the results — for all work is
a process and without work nothing will be achieved. The plans also need to
identify the Responsibilities and Authority of those who will be engaged in the
endeavour. As a consequence it is essential that effective channels of Internal
Communication be established to ensure that everyone understands what they
are required to achieve and how they are performing. No journey should be
undertaken without a means of knowing where you are, how far you have to
go, what obstacles are likely to lie in the path ahead or what forces will
influence your success. It is therefore necessary to collate the facts on current
performance and predictions of what lies ahead so that a Management Review
can take place to determine what action is required to keep the organization on
course or whether any changes are necessary to the course or the capability of
the organization in order to fulfil its purpose and mission.

Management commitment (5.1)
Commitment to the QMS (5.1)

The standard requires that top management provide
evidence of its commitment to the development and
implementation of the quality management system and
continually improving its effectiveness.

What does this mean?

Top management

Throughout this section of the standard the term Top
management is used. Previously ISO 9001:1994 used
the term Management with executive responsibility.
Although it is customary to only grant executive
responsibility to department level managers and

1994-2000 Differences

Previously the standard
required the supplier's
management with
executive responsibility to
define and document its
commitment to quality.
This change places the
emphasis on providing
evidence of commitment
that is more to do with top
management’s actions
and decisions than with
documentation.

above, the requirement did not compel the top managers and directors to take
any of the actions implied by the standard because executive responsibility
could in fact be held by personnel at any level in an organization’s hierarchy.
This change is therefore significant because it does bring the actions and
decisions of top management into the quality management system and makes
them full partners in the development, operation and improvement of the
system. Top management